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Properties. They for pva , . va ^le pharmacological 

ney, f 0r example, improve hemorheological na 
inhabit platelet aggregation * n A v u , Parameters, 

KKiegacion and phosphodiesterase v 
antagonist activity and in,, «"terase, have calcium 

™y and improve peripheral oxygenation -n, 
properties malto UA /genation. These 

— ..,««, „ r „„ ry dlsea ; : r » — . 

•jndro,, v a so S p, s „, ellronlc C "' ««»"-d • 

hemorrhoids. »-»f f lc.«„c,. v .„o„ s », cer „ 

Furthermore, the compound, of ,h» , 

5-lipo V8 e„ aS e a„d,„r 1 " V ' ! ""' > " "« the 

■«*y. These propert . I! ' r" ""' M,1 "*"»™ 

— o f inf Li d ; s ' r p ° unds "" f - •■«■ '« th e 
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Claim 

1- A compound of the formula I 



f" 

\/-\/°\ 



/VV\A 



(i) 



wherein the group or represent* 

-u^ituted or eu^tUute ^ ^ ^ ^ " 

•Uyl-ino. di-lower al k yl amlno ^ ^ W 

—o y i oxy; ono cf the ^2 ^ W alkoxycarbonyl; or lQwer 

-Ikoxy, lower a i kan o yl oxy or low lk rePre8e " tS hydr °^' 1— 

the group3 or and R . together form 3 ^ " ad th ' ° th - °~ i- nydrogen; or 
which is un Substitutod or subgtituted - — 

lower , Uyl and phe 3«bstituenta B elected f rom 

•~1 »• 1. hydro,.,, .„<, th . ri „, , . — pb.nyl, 

^ino, lower 

— ylamino; lower al j yiamino * wr 
— i, benzoyl , ::::::z ph r 8uuonyiafflino -- — 

•Uyiureido, lower el ky l 8ulfon kylCarbaB °* 1 ' «T.no, urei do , N . lower 

— d by ^cr^c^T lower aikyi — <■ 

-"yWno, halog en, carboxy or lo Z' r a T alklanin °' di - l0 - r 
i- ^ituted by hydroxy , lower ^ l; 1 ^— ^ — w hich 
."yl-lno. halogon> carboxy of lowor ^; fc M,iB °' W ^l-ino. di - lower 
biv a i ent methylenedioxy; *"ox ycai bony 1 ; C 3 -c 7a i koxy; and 

or wherein the ring fl ia mono3ub, tituted h , 

^ ^ hyd '°*y- -thoxy or ethoxy. 
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Provided that R ' i s othe 

represents hydroxy^ ^ h ^ r ° ,qr ' Beth °^ <»' "noxy, « the groU p OR 

"-stated by Mtho , lo — the ring b i9 

-. 4 - diM o thoxy sub8titution tha ; r ; an 7: provlded in «' 

9ro U p or repre 3 ent, n.ethoxy- with „ *" ° th8r tha " ™^°*Y. if the 

substituted, it r • Ja ^' Uh Pr ° Vi3 ° th-t the ring D mu8t be 

-thoxy, lt bolng Z;i d th ° '»»P - represents hydroxy or 

con,po 3 ed radical3 to bfl unaub3tUute P d henyl 9r ° UPS - such or ln 

«"ro, or a Mlt thereof , lky1 ' l0Wfl r alkoxy, halogen, hydroxy 
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-3,4.dIhydro-3-phen y i-2H-l-benzop yran derivatives-. 
Present invention relate. » n 4 „ 



r 

I* > 

I B i 

V 



(I), 



1»« .II.,,, l„.. r .ik, J *" d * "Pr...nt, h,d„^, 

to««h.r for, . fc,v,l. ot ' " ,h * «"»>>• °« I" 

««* or .„b.tn„ t .d b, i ' T? * " dlcml ,hlch »"•"»•"- 

• <*•»<.. .nido, »-l 0 ». r .li r ,„. ld0> , ov#r 



•Hyi..lfo„,i : ph .„ y i. ujf j 

•»>•«•», c., bMy „ r Iov . r , ll0 * H-W . llyJ .. ln0> 

•ui»« lt „ e . d by byd .L, ' ; r * u< "" •* i <* 

.. t , y ;:„;; lo 1 ;7 ■»~„ yl; 

or wherein the rin* R _~ 

, pro,,..,, lb . t ;r r:;: r ud br wk " y - °< 

nlt „ ; 1~« .Ho, y , h>loseo> hydroxy 

"It. .„„.„,, pr 

f— *» «.Po.U,o„. c„^ r ° f «-P»»nd,. 

'« «>» «nu,.. t „ r . ^^J^** " ld .»<■ lb . lr „.„ 

«1-«17 ««,». tMpMlnd .. C,U " C * 1 ■>"P-r«l« n . or .. ,*.„.«„,_ 

«. -p. » f «. <°»— 

The te ™ "l°ver» Bea „. that „ rn 

«d inching 7 e 8D 1 "° deflned h " v * P~£«**, 

* ""Petially up to «rw1 4 , ,1 1 " 1,L1 -r «P to 

F co an «* including 4 -.,(, 

n| > *» carbon atoms. 

^•^^T^rrr? ;"" c ' l • 

u »" -Uyl ..b«, tu ,. d by h . loii>n ( 
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Lover alkanoyl a, such or in composed radicals m , 

oxy etc. is e.g. f ormyl acetyl , llke low « alkanoyl- 

valeroyl. * ' ^ io ^ -butyryl, pi valoyl or 

Halogen is preferably fluorn « r n 

iodo. ^ Chl0r °' but «y be also bro.no or 

Phenyl au l fonylan)Jno meang tfje 

nyl is -SC-lower alkyl. ™S0 2 C sHi , lover alkyl stl l fo - 

Ureido and lower alkylureido represent the raHi , 

-VH-CONHAlk (3-alkyl ureld0) or -NAlk-CONH " \" - 

"vely (Alk-lower alkyl). 0-*lkyl«r.ido> respec- 

•dv„t. geov .i y .„„ c ' or c.lelu. ..it; or 

—I. »r .r,..,o ..,„.! .„" "" > " I "■ '« 
«yclo.llc,l or Wr..».lk,i> . , " > "°"• " tr '- W ("W, 

or .r., M L,kv, '" ]rI " M >"-- O' Wr 

"In.. J ' , ?1 ;- 0 " 10 " »**«"... ..... .«b yl - 

— . fI f*" 1 "- tri.^o,- 

»"'o 8 ro„p ro„ . cld »*" '"■»>«■«•. of for™!. , b . vlng . 

««, ..H.r.e. ph„.X ; rl V' hydr0Chl " ,C " h ' d - 

•»pb.tlc or .r„„ tlc c „. ' ' , * nltric or P«oM.rlc .cid; 

o.rbo, yll c or .„l tMllc „ cld ,_ ,_ f> 
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acetic, propionic, succinic, glycolic, lactic, malic, tartaric, 
gluconic, citric, maleic, fumaric, pyruvic, phfc.vylacetic, benzoic, 

4- aminobenzoic, anthranilic, 4-hydroxybenzoic, salicylic, 4-amino~ 
salicylic, pamoic, nicotinic, methanesulfonic, ethanesulfonic, 
hydroxyethanesulfonic, benzenesulfonic, p-toluenesclfonic, naph- 
thalenesulfonic, sulfanilic or cyclohexylaulfamic *cid, or other 
acidic organic substances, such as ascorbic acid. 

For the purposes of isolation or purification it is also possible to 
use pharmaceutical^ unacceptable salts. Only the pharmaceutical^ 
acceptable, non-toxic salts are used therapeutically, however, and 
these are therefore preferred. 

The compounds of this invention exhibit valuable pharmacological 
properties. They, for example, improve hemorheological parameters, 
inhibit platelet aggregation and phosphodiesterase, have calcium 
antagonist activity and improve peripheral oxygenation. These 
properties make the compounds useful e.g. for the treatment of 
vascular diseases as for example, intermittent claudication, 
artherosclerosis, thrombotic diseases, myocardial ischemia, myo- 
cardial infarct, coronary diseases, cerebral ischemia, cerebral 
infarct, diabetic microangiopathy, arterial ulcer, Raynaud's 
syndrom, vasospasm, chronic venous insufficiency, venous ulcer or 
haemorrhoids. 

Furthermore, the compounds of the Invention are inhibitors of the 

5- lipoxygenase and/or 12-lipoxygenase and have antioxydative 
activity. These properties make the compounds useful e.g, for the 
treatment of inflammatory diseases, hyposensitization and asthma as 
well as skin diseases, e.g. psoriasis. 

1) Hemorheological parameters 

The improvement of hemorheology parameters can be e.g. demonstrated 
with in vitro pharmacological models of human blood. In a first 
»odel, the analysis of the flow behaviour of concentrated suspen- 
(ions of washed erythrocytes is described and measured according to 
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TEITEL [Blood Cells, 3, 55-70 (1977)] and SCHHID and SCHOENBEIN 
[VASA, 4, 263-270 (1975)]. In a second model, the hemorheological 
improvement is analysed with the yield shear stress technique 
according to KIESEWETTER et al. (Biblthca. haemat. 47, 14-20 (1981)] 
and KIESEWETTER et al. (Biorheology, 19, 363-374 (1982)]. Results 
are obtained by calculating ED50 in uM (concentration of substance 
which improves hemorheologic alteration by 50 % due to Ca* + stress). 
The ED50 values are, in the case of the compounds of the invention, 
approximately 0.05 pM or above. 

2) cAMP-phosphodlesterase inhibition activity 

The Inhibitory effect of the compounds of the invention on cAHP- 
phosphodiesterase activity can be e.g. obtained according to 
VEILS et al. (Biochim. Biophye. Acta 384, 430-432 (1975)) and 
BERETZ et al. iBiochem. Pharmacol. 35, 257-262 (1986)]. Phosphodi- 
esterases are obtained from fresh human platelets or fresh human 
aorta. The effect of the compounds on cAMP-phosphodiesterase of 
fresh human tissue is studied by adding solutions of compounds to be 
tested from 1 to 100 \M. IC50 values (concentration which is 
necessary to inhibit 50 % of the reaction) can be determined In 
order to evaluate the activity of the compounds. They are approxi- 
mately 1 or above in the case of the compounds of the invention. 

3) Inhibition of platelet aggregation 

The inhibition of platelet aggregation can be e.g. demonstrated with 
the pharmacological model of washed human platelet collected from a 
forearm vein. Washed platelet suspensions are prepared according to 
CAZENAVE et al. [Ann. Biol. Clin. 4|, 167 (1983)] and BERETZ et al. 
(Biochem. Pharmacol. 35, 257-262 (1986)]. Results can be obtained by 
calculating IC50 (concentration of the compound which inhibits 50 X 
of platelet aggregation). The IC50 values are, in the case of the 
compounds of the invention, approximately 1 >iH or above. 
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Calcium an tagonist arU,,^ . 
The evaluation of the property to ^ Mk4 

calcium chlorlde or potasslum chlorl "* lblt ' 8 "-t™ctio„ lnduced by 

* - .... - ng the Bet h 0d ^tS;" ;r ery can 

5 > ^e£S£heral_p^ C nati^ 

The effect of the compounds on peripheral 

measured e * a r,« .u Peripheral oxygenation can be 

urea e.g. according to SUNDER-PLASSMAVM f* . , 
"6-698 (1981)] and HAUSS [ln "Oxve T 22, 
Biolo 8y b , d Hedlc , eB> sllver ^ 7 i- ^mental 

calculated after oral adainiatratio7~ a ? * "* " C *» be 

- treated S eriea of rata A com V C ° BPared C ° ntro1 
—en pretreatment J^^~ ^ 

administration. 60 f ° r the ^ravenous 

6 ) Inhibition 0 f the c 

The inhibition of the S-H^ 

cne ^-lipoxygenase can be * * ^ 
according to KUHL P r ,i rt> g " demon strated 

— Peripheral blood ^XT* ~ d W - 8<>4 «»«»• 

f«r ,h. co»po ona . of lh . j ICS0 val »« «• lyln 6 . 

200 „„ or .bove. """"'•"•ly b.tveen 0.35 ,„ d 

7 > IShlbitlonof tb« 12-n„ 

n-i lp ox ygen ... , ctlvlt h " -* ««• i»v.„ tlon „,„.„ to 
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Porcine peripheral blood leucocyte 

"on. S „ lutl „„, ., , w .j;^' — ..„„.. 

'■l— (c«,c.„tr.,i M of the 2 ! "* " IC5 ° 

-^yg.o.tLo). ^ ^ ~ - t of the 

» .PPro.Wel, betw.eo , ,„ d ^ * "50 

8) ^n Moxydatlvo activity 

The antioxydative activity can be * 

oxygen ttet hod (AOM) according to W^T"™^ USln * *«" 
Gripped lard i, used for J ln \T °" ^ S ° ap ~ 9 ' 89 "W- 

the expounds. A teler t °' «"»^Y of 

s * A tem perature stimuli (60°r * A fcV 7 

"•pound t . b. tested „, 25 t „ „. ' •*""« * "'""on of th. 

g l.rd to 500 1 ; PP ° <* M PS of 

"P—d „ ,050 v.,„l ' C °"'""""" 2 8 •»*>• «— «• «. 

"so »,i... .„ lying ,„i '-otloo, 

or «bov». ' " ™ »•»«• of 0.06 to 2.30 uM 

froforred .„ the „.„„,„, of tll . f 

«pr...nt. hydroxy, lowr or w * £ Vh " el " °» « 

«* «r W .n„ anJ th . otfce "W. lower 

»' together for. . „,..,.„ ' "'""«'"" « "* .roup. „, 

hydrogen; or th. g„ u p, ol .^TJ "h - »" " 

™dlox, „d,„, u „ lch . t " nh " f °™ « M».I«t ..thy,. 

-/« Ph.„y, .„ ';";X lt0,ed " * 

— . lower .,„„„„,,,„_ J1 _ tal ^£" h.,og.„, 
, benroy,..,,.,, V~ low., 

«rh... yl> ».,„„„ . ltyl „ tb j; °" b ">- 1— .Uoxychony,. 
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»r .herein the ri„. , u di.„b.ti t „te d 

« «h. 0 , r e P „„„:r.: tI ,:; ." ° th * r tfc - 

- of the „ dic „ ls ,. ,J ,„ '• l0 "" SU °'" « '°»« 

.0.., all[ .„ oylo , y „ . ~ J, ™« M^. U.er all „ y> 

the group. OR .„„ »• tosetn „ r £ ' he ° th " "yor„ e .„ : „ 

Mrcgen- or the . " " 1 '" bs " t »"« »V Phenyl, „„ d »■ „ 
*-fl. lower .l k yl. ulf 1;. " ° U " » ll ^»rb.„ yl , e . r - 

>-~ .»o, y „ tb . nyl; „ M ^x^cr by " rboxy " 

or where!. th . „„. , *"'" , " J ' " """^ 

■ethoxy, 1£ th# and •« other than 

8 °up or repretent. nethoxy; 
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with the proviso that the ring B must be substituted, if R* is 
hydroxy and the group OR represents hydroxy or methoxy; 
and phannaceutically acceptable salts thereof. 

Especially preferred are the isoflavans of the formula I, wherein 
the group OR represents hydroxy; lower alkoxy or lower alkanoyloxy; 
one of the radicals R* and R" represents hydroxy, lower alkoxy, 
lower alkanoyloxy or lower alkyl and the other one Is hydrogen; or 
the groups OR and R f together form a bivalent methylenedloxy radical 
which is unaubstituted or disubstituted by phenyl, and R M is 
hydrogen; or the groups OR and R n together for* a bivalent methyl- 
enedloxy radical which is unsubstituted or disubstituted by phenyl, 
and R f is hydrogen; and the ring B is unsubstituted or substituted 
by lower alkyl, lower alkanoyloxy, halogen, amino, lower alkylamino, 
di-lower alkylamino, or lower alkoxy which is substituted by 
carboxy or lower alkoxycarbonyl; or ring B is 3,4-dimethoxy-sub- 
stituted; 

with the proviso that the ring B must be substituted, if R' is 
hydroxy and the group OR represents hydroxy or methoxy; 
and pharmaceutical^ acceptable salts thereof. 

Subgroups of the compounds of the invention are represented by 

(a) the compounds of the formula I which are 7 , 8-disubstituted, i.e. 
wherein R' represents hydrogen; 

(b) the compounds of the formula I which are 6, 7-disubatituted, i.e. 
wherein R" represents hydrogen; and 

(c) the compounds of the formula I wherein the ring B is substituted 
as defined above with the exclusion of all hydroxy, lower alkoxy 
and methylenedloxy substituents (but is not unsubstituted). 

In particular preferred are the compounds of formula I, wherein the 
ring B is unsubstituted, monosubstituted < > 3- or 4-position by one 
of the substituents mentioned or disubstituted in 3- and 4-posit 4 on 
by methoxy. Especially preferred are the compounds of the fonaula I, 
wherein the ring B is monosubstituted in 4-position, 
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Abov. .11 .,. ptef . rr , d th , e d 

- *™i„„, .cc. Pt .M. .:™ ; h :„ d :;; rlk ' d " * 

a) by reducing a co»pound of the formula II 



r 

*V\A 



(II) 



ring B a. defined under foraulA t k ' /<>r 

ring B, or the gr ° Up " 0R - *" and/ or 

W by reducing a compound of the for»ula III 

r 

R V N A 

.1 5 J 



I B i 



wherein OR. R 1 « j , 

. ;; d rlns B ■• *«-• -« , „ 

«*/« n., ,, or """" "» «-p. o,, ... r 



c) by reducing a compound of the formula IV 



wherein OR, R' , R» and rlng fi ^ 

represent radicals which are convertible * '* 
«„,w ".. - convertible to the groups OR r • b« 

•nd/or ring B as defined under formula 1 by reduction and X*\ 
^ion, optionally with simultaneous T ^ J * " 

8 -ps OR, r" and/or 2 g h ol ° CCUrrln8 Wlthl " 

d) by reducing a coapound of the formula V 

r 

] B II 

V" 

wherein the group NRl R 2 represents a tertiary M< 

R', R" and ring B are « a « , tertiary amino group and OR, 

"ng a are as defined under fonaula T 
radicals which are convertible r ^ "present 
B as defined J^Jl ^ " 

'^taneous reduction occurri g w h ln l " ° Ptl ° nally ^ 
ring B; 8 M " the grou P s °R. k" and/or 

and/or, if desired, converting a resulting 

into another compound of foJL ! and ? ^ °' ^ 1 
Bait into the free con, * converting a resulting 

tree compound or into another salt 
a resulting free com pound of tha f , Snd/ ° r averting 

Parties into a salt L/or ' haVl " 8 Ml **—»f 

stereoisomers or opt icll i 1 '"T"' 8 ""'""I of 

— - - o:;;::;r- lc 

enantiomeric mixtures ™ w , optical isomers or 
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.W Pr...nc. of . Wn^,,. „ talyat , „„,„ ^ J » 

.... plttl- or p,. tin „. dioxld ., , pt p „. nc . „ 

Pro-t.r. .... .„ , cid , .„„ „ ,„ »" - • 

or HC10,, .„ or«.„i c c.rboxvlic , cU ' 1 " C1 

' * g ' acetic acid or trifluoro- 

p-toi„e„ e .„i,„„ lc „,„ „ « th . n . Julfoolc acl 

Chi.. Ac»J. Sci. Hung. 90, 381 (1976). ,„„ r . . 1 -'* c » 

« A„. t . r c... ,,. 5 8 ; 8 J - p - * 

1973. 1659). T " t '«'"<'™' Utt. 

Mother po,„b,ln y u r.d„c. «w C o. po „„ di of ^ „ uher 
i.ofl.vo™ i„ten„di« t ., of formil , „, 

r 

AW <IU) 

8 ! - 

wherein OR, R', r» and rl B 

-4 . , 8 re a " d «rined under formula I 4. 

given by the Clemaensen reduction i e with , 

"» ** e - vith amalgamated zinr 
concentrated HC1 and optionally ... acetlc iA ? 
c * *»• »cetlc acid [co. Bull r^^- 

Soc. Japan 37, 601, 606 (1964)]. W 

" !::":r:; of f °™ u "• - - ~— *> ~. *-» 
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1) reacting a compound of formula VI 

r 

R W°" 

• ... (vi> 

■AW 

A IBB 

8 V 

wherein OR, R', R » and rl|)g B are „ Jeflned ^ j ^ ^ 

derivative of formic acid under cyclization condition,, or 

2) reacting a compound of formula VIII 



r 

R \./V°" 



(VIII) 



wherein OR, R', R« and rlng B are „ deflne<J ^ ^ ^ 

an agent .uitable for forming the iaoflavone by oxidative 
rearrangement and cyclization. 

?r ° Ce " 18 ^ reaCtl °" co " 3l8t « of the conden.ation of the acti- 
vated CH, group of the compound of formula VI with a derivative of 
for-lc acid followed by cyclization. Useful formic acid derivative, 
are ... di.ethylforma.ide, triethyl orthoformaf or ethyl f or «te. 
Cy lizat on agent- that can be used are e.g. .ethane.ulfonyl 
chloride/boron trifluoride etherate 
(cp. J.C.S. Chem. Comm. 1976, 78), P0C1 3 [c P . C.A. 81 

135890h (1974) and C.A. 81, 25496b (1974)1 ^ ~~' , 
f U974)J, pyridine and piperidine 

c P . nd an J. Chem. 15B, 238 (1977); C.A. 87. 22970 q (1977)J, „ C lo, 
Up. J. Chem. Rea. ( S ) 1978, 47] or .odium 

iS'^ 1 ;, 0 "' Soc ' Jap * 831 (1980); indian j - che - *. 

The intermediate, of formula VI can be prepared e.g. by reactlng . 
phenol of formula XII wtmg a 
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i 



r 

R V\/ 0H 

I i (xii), 



Ay 



wherein OR, R' and R" are a, defined under formula I, with a 
phenylacetic acid derivative of the formula XIII 



z CH2 \ a 



J*i' (xiii), 



wherein Z preferably is cyano or halocarbonyl, especially -C0C1, and 
the ring B is as defined under formula I, ln the presence of a Lewi." 
acid catalyst, e.g. a metal halide, such a. ZnCl 2 , AICI3 or FeCl,, 
in a Houben-Hoesch or Friedel-Craf ta acylation reaction, respect-' 
ively [cp. Merck Index, 10th Edition, ONR 46 and 33]. 

Another possibility to obtain the compound, of formula VI is 
e.g. the Pries rearrangement (cp. Merck Index, 10th Edition, ONR 33] 
which comprises the reaction of a compound of formula XII a. defined 
above with a compound of formula XIII, wherein Z represents halo- 
carbonyl, in the absence of any Lewi, acid catalyst resulting in the 
corresponding phenolic ester which rearrange, under treatment with 
one of the Lewis acid catalyst, mentioned above to the ortho-pheno- 
lie ketones of formula V2 . 



The novel isoflavones of the formula Ila 



r 

{ n u 

R ./ v\/y\ 
0 V/' 



(Ila) 



»»«.!„ OR, ,., (nd tt0| „ , r . „ de 

E.P.CUU, p«f Bt « d l„ t .»di.t.. ar . the „„„„, . 

tb. fo™a „. dcsctlbed ln t „ e ,„. pleii '-"«— -f 

li^SiUi Th. crcllMUw, i. . cHeve( , , llh 

Chi.. , 12 „, .„.,,. 125 " 

th v-— — ; •„ ;:r- 
~ ;r;r •- - ~ - . ..... 

The compounds of the formula II, „ hereln cx x 

and the dotted li„„ < u ' 12 re P resen t» "rbonyl 

formula Hb "° b0nd ' lfl0 «-„o„e intermediates of 



f 



R./ V \' V/\ 



(iib). 



Pd/C catalyst i„ the nr x ' e * 8 ' Wth ^"gen and a 

r»c m the presence of a tertiary i^„. 
«»ine; or „l th IWPd/c in H4 * ""^ trieth yl- 

ethanolic buffer p« -l^F " ^ *" - 

Hun,. 381 ( 19 ; 6) ;. 10 ^ ^ " ^ **~ A«d. Sci. 
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The compounds of tovmult „, wherfiln ^ 

»et ylene and the dotted line is no bond, the isoflavanol in er- 
mediates of formula lie, 

r 



RO, 



\ 



J » 1 (He) 



R y\ \ ^ \ 

HCT h IBM 

V 

can be prepared e . g . by selectively reducing an i 9 ofl avone of 
formula Ha or an isoflavanone of fonoula lib, e .g. with hydrogen 
and Raney nlck el; or with H 2 ,Pd/C in ethanol, or with c n 

aqueous ethanolic buffer P H 3-9 [c P . Szabo et al., loc . cit [ } 

toSMUa. ». reduction according to process b ) accomplished 
e- 8 . by applying the sa.e reduction means as H sted aWe 
process a) preferably by the use of H^Pd/C. The starting m aterlals 
of formula I„ can be prepared e.g. by selective reduction of th 
arbony group in a corresponding coumarine. e.g. wlth KBHi, c 
Tetr edron Lett. 24, 3993 (1983),. Mmr J 
reacting a compound of formula II C f lr8 , wlth a \ * by 

.... nd then eli „ ln . tl : i ^z** - r . 

Soc. Jap. 37, 606 (1964)]. P ' Che °' 

Process c\ : The anion X® can bee. th* a „-i 
■ OB e, 8* r.ne anion of anv strnno 

inorganic or organic acid, e. R halid* u 8 
r „A 8 ' nallde « auch as chloride. The 

iormuia IV can b«? obtained » » k 

* , trained e.g. by reaction of a compound of 

ll8 » G 'K- In the presence of uri f * 
J. Che.. 34, 2647 (1981)]. [cP ' Au8tr - 



Process^: The group NR]R 2 represents preferably N,N-di-lower 
alkylamino, N- P iperidino, N-piperazlno and especially N-.orpholino. 
The reduction according to process d) is accomplished e.g. by 
applying the same reduction »ea„a as listed above for process a) . 
preferably hVPd/C. The starting material, of formula V can be 
prepared e.g. by reacting a corresponding salicylaldehyde with an 
optionally substituted 2-tert. aminostyrene under heating [cp. 
J. Chem. Soc. Perkin Trans. 1 1982 . 1 193] . 

If any intermediates mentioned contain interfering reactive groups, 
e.g. carboxy, hydroxy, amino or mercapto groups, such may advan- 
tageously be temporarily protected at any stage with easily re- 
movable protecting groups. The choice of protecting groups for a 
particular reaction depends on several factors, e.g. the nature of 
the functional group to be protected, the structure and stability of 
the molecule of which the substltuent is the functional group, and 
the reaction conditions. Protecting groups that meet these condi- 
tions and their introduction and removal are known to the art and 
are described, for example, in J.F.W. McOmie, "Protective Group, in 
Organic Chemistry", Plenum Press, London, New York 1973. 

Depending upon the reaction conditions, the compounds of formula I 
are either obtained in the free for-, or a, a salt thereof. Any 
resulting base can be converted into a corresponding , c id addition 
salt, preferably with the use of a therapeutically useful acid or an 
anion exchange preparation, or resulting salts can be converted into 
the corresponding free bases, for example, with the use of a 
stronger base, such a. a metal or ammonium hydroxide or a basic 
salt, e.g. an alkali metal hydroxide or carbonate, or a cation 
exchange preparation. On the other hand, compound, of formula I 
containing acidic groups, e.g. carboxy or a phenolic hydroxy group, 
can be converted i nto salts in a manner known per se by treating 
with a base, e.g. an alkali metal hydroxide or alkoxide, an alkali 
-etal or alkaline-earth metal salt, e.g. aodluai hydrogen carbonate> 
ammonia or a suitable organic a.^. The free compound, can be 
obtained by treating such salts with an acid. In view of the close 



relationship between the free compounds and the compounds in the 

form of their salts, whenever a compound is referred to in this 

context, a corresponding salt is also intended, provided such is 

possible or appropriate under the circumstances. 

The compounds of formula 1 contain at least one asymmetric carbon 
atom in position 3 and can be found as R- or S-enantlomers as well 
as enantiomeric mixtures thereof, such aa a racemate. The present 
invention is Intended to include all these forms, also those furthe 
isomers, and mixtures of at least two Isomers, for example a 
diastereoisomeric mixture or enantiomeric mixture, which become 
possible if one or more further asymmetric center(s) are present 
within the molecule. 



Any resulting mixtures of diastereoisomers , mixtures of racemates o 
geometric isomers can be separated on the basis of the physico- 
chemical differences of the constituents, in known manner, into 
single diastereoisomers, racemates, or geometric isomers, for 
example by chromatography and/or fractional crystallisation. 

Any resulting enantiomeric mixtures, such as racemates, can be 
resolved into the optical isomers (antipodes) by known methods, for 
example by recrystallisation from an optically active solvent, or 
with the aid of microorganisms, or by e.g. reacting an acidic end 
product with an optically active base that forms salts with the 
racemic acid, and separating the salts obtained in this manner, for 
example by fractional crystallization, into the diastereoisomeric 
salts from which the optically active carboxylic acid antipodes can 
be liberated on acidification. 

The above-mentioned reactions are carried out according to standard 
methods, in the presence or absence of diluents, preferably such as 
are inert to the reagents and are solvents thereof, of catalysts, 
condensing or said other agentB respectively and/or inert atmos- 
pheres, at low temperatures, room temperature or elevated tempera- 
tures, e.g. in a temperature range from -20* to +200°C, preferably 
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between room temperature and the boiling point of the solvents used p 
and at atmospheric or super-atmospheric pressure. The preferred 
solvents, catalysts and reaction conditions are set forth in the 
appended illustrative examples. 

The compounds, including their salts, can also be obtained in the 
form of their hydrates, or include other solvents used for their 
crystallization. 

The invention further includes any variant of the present processes, 
in which an intermediate product obtainable at any stage thereof is 
used as starting material and the remaining steps are carried out, 
or the process is discontinued at any stage therof , or in which a 
starting material is formed under the reaction conditions, or in 
which a reaction component is used in the form of a salt or an 
optically pure antipode. Mainly those starting materials should be 
used in said reactions, that lead to the formation of those cow- 
pounds indicated above as being especially useful. The invention 
also relates to novel starting materials and processes for their 
manufacture. 

The pharmacologically acceptable compounds of the present invention 
can be used e.g. for the manufacture of pharmaceutical preparations 
that contain an effective amount of the active ingredient alone or 
together with inorganic or organic, solid or liquid, pharmaceuti- 
cal acceptable carriers. The pharmaceutical preparations are 
e.g. for enteral, such as oral or rectal, topical, transdermal and 
parenteral, such as intraperitoneal, intramuscular or intravenous, 
administration to varm-blooded animals including humans. 

For oral administration there are used e.g. tablets or gelatine 
capsules that contain the active ingredient together with diluents, 
e.g. lactose, dextrose, sucrose, mannitol, sorbitol and/or cellu- 
lose, and lubricants, e.g. silica, talc, stearic acid or salts 
thereof, such at magnesium or calcium s tear ate, and/or polyethylene 
glycol; tablets also contain binders, e.g. starches, such as maize, 



wheat, rice or arrowroot starch, gelatine, tragacanth, .ethyl- 
cellulose, sodium carboxymethylcellulo.e and/or polyvlnylpyrroll . 
done, and, if deslred . .integrators, ^ 

acid or a salt thereof, such a, sodium alginate, an d/or e.g. effer- 
vescent stores, adsorbent,, colouring., flavouring, or sweetener,. 

For parenteral administration there are suitable especially 
infusion solution,, preferably isotonic aqueous solution, or 
suspension,, it being possible to prepare these before use 
-g. fro* lyophilised preparations that contain the active'ingre- 
dlent alone or together with a carrier, e.g. mannitol. Such pfepara _ 
tions may be sterilised and/or contain adjunct,, for example preser- 
ves, stabilisers, wetting agents and/or emulsifiers, solu- 
bilisers, salt, for regulating the osmotic pressure and/or buffers. 

For topical and transdermal administration preferably hydrogel, 
^isions, such as creaks and ointments, and -icro^l.ion. such as 
isotropic transparent elision gels are used. Such preparation, 
contain the active ingredient together with e.g. preservatives, 
stabilizers, thickening agent,, emulsifiers, oil,, solubilizers and 
penetration enhancers. 

The present pharmaceutical preparation,, which, if desired, may 
con a ln oth Phar^cologically active substance., are manufactured 
a manner known per se, e.g. by means of conventional mixing 

lyoph 1 si ng proce38e8i flnd confcaln froo 1Q g 0 

especially f rom approximately 1 to approximately 50 * or , in t e 
case of ly ophili 3ate „ up to 100 % , „ f ^ ^ 

pending upon the type of disorder, the individual condition of the 
organ s. and the mode of administration, the daily dose to b 

ste d for the treatment of a warm-Mooded animal (human or 

r:v pproxlMtely 70 k8 19 fro - — ' ■ - 
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The following Examples a) to f) are Intended to illustrate the 
manufacture of some typical forms of administration, but do not in 
any way represent the only embodiments of those forms of administra- 
tion. 



a) 250 g of active substance are mixed with 550 g of lactose, 100 g 
of microcrystalline cellulose and 100 g of maize starch, and the 
mixture is moistened with an aqueous paste of 100 g maize starch, 
and granulated by being passed through a sieve. After drying, 60 g 
of talc, 10 g of magnesium stearate and 20 g of colloidal silica are 
added and the mixture ia pressed to form 10,000 tablets each 
weighing 119 mg and each containing 25 mg of active substance, which 
may, if desired, be provided with dividing notches for a finer 
adjustment of the dosage. 

b) A granulate is prepared from 100 g of active substance, 600 g of 
lactose, 300 g of cellulose, 200 g of maize starch and an aqueous 
paste of 120 g of maize starch. After drying, it ia mixed with 30 g 
of colloidal silica, 90 g of talc and 15 g of magnesium stearate and 
processed so as to form 10,000 film coating cores. These are 
subsequently coated with an aqueous suspension of 20 g low substi- 
tuted hydroxypropylmethylcellulose, 15 g of talc and 10 g of 
titanium dioxide and dried. The resulting film coated tablets each 
weigh 150 mg and contain 10 mg of active substance. 

c) A sterile solution of 5.0 g of the active substance in 5000 ml of 
distilled water is introduced into 5 ml ampoules, the ampoules 
containing 5 mg of active ingredient in 5 ml of solution. 

d) 25 g of active substance and 1975 g of finely ground suppository 
base (for example, cocoa butter) are thoroughly mixed and then 
melted. 1000 suppositories of 2 g are cast from the melt which has 
been kept homogenous by stirring. They each contain 25 >g of active 
substance. 
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e) 25 g of active substance and 120 » n * 
.... XaMettose., 95 g „ f . lcroc t , [j™ ' — 
eel* PH-102, 7 g of coHoidal all ca and ' ^ ^ ^~ 
•tearate are Intimately .ixed The , \ ' Ba * ne3lUa 

- <• 250 - ~- -r:~:: u ;::: — 

of .stiii. 

Paraben, and 530 g of a thic k eni„ g J n t 71 c V'"" 7 

petroUtu. are .ixed with 6000 g of a fatty alJ , 

^cohol, the addltlen of 3 Q0 * * - ° • e.g. stearyl 

ethylene sorbitan .onolaurate Both oil V" 18 '""' e ^ P ol ^y- 

- -c and the n :; x :;t h :; d ;;;;; 7 heated 

— 1000 tubes are fllled ^ J, , ^ - 
The fol lowlng examples lntended 

are not to be construed a. beina H « '"^ the Mention and 

a as be ing liiait a tions thereon t- 
are given in dejtreea r»„n reon - Temperatures 

aegrees Centigmde. In exanples 1-7 t „„ „ 

0- hydroxyphenyl-benz y l- ketonft ... * Preparation of 

1- described. Ex aople 8 h ' " at " la1 ' ° f "» <°™>* VI 
inter.edi.te. of t* ' ' Pre T t,0n " 

of i-ofl a va„. of the for.u a la T'" 18 ' 35 ' ^"i 0 " 
Preparation of iaoflavans of ''V" ^P 1 " 36-7, show th . 

— -teriaia a „ d 1 ™° 

^5Pie_i: 1.2,4-Trihydroxybenzene (4C , ^ 

dlethylether (250 .!) contain^ d —PMded in dry 

Phenylacetonitrile (49 a ^ tT* ^ <38 ' 2 «> and *-«t„yl- 

« 0- t. a 8 entle .tree. *' ^ <" « * 

-pension under continuous ZrrTnl rl th ™* 

^Pt for 50 h at A' and there. te th " """^ " 

heavy oil which i. separated TK T *• Scanted fro. 

-her, then w lth Vater ( ^ "! " ™« diethyl- 
the .ixture ,. bolled f r ^ C °» e - HC1 <*> ■» •« added and 

te-perature, the .ixture , r<SflUX - ^ C °° lln * t0 ™» 

•ixture i. extracted ylth dlethyltth#f 
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(3 x 250 .1). The confined ether solutions are extracted with 
NaOH 2N solutions (3 x 100 ml). The alkali extract i. acidified w 
cone. HC1 and the mixture cooled on ice. The crude product i, 
filtered off and recrystallized from methanol / water. The produc 
is dried in vacuo to constant weight to yield 2,4,5-trihydroxy- 
phenyl-V-methylbenzylketone, m.p. 173°. 

EXa " ple ? : A " eXam P le L but "^"8 pyrogallol (39.1 g) lnatead of 
1,2,4-trlhydroxybenzene, 52.5 g of 4-methylphenylacetonitrile and 
41.0 g of ZnCl 2 . The suspension is exposed for 10 h at 0* to a 

strea. of HC1. 2,3,4-Trihydroxyphenyl-4'-«ethylben*ylketone is 
obtained, m.p. 148°. 

EXa "' ple 3 : Ai eXaB P lc >• but 2.6-dihydroxytoluene (24.8 g) 

instead of 1 ,2,4-trihydroxybensene, 27.5 g of methylphenylaceto- 
nitrile and A1C1, (26.7 g) instead of ZnCl 2 . The suspension is 
exposed for 16 h at 0" to a strea. of HC1. After cooling the 
reaction mixture to room temperature, it i, extracted with chloro- 
form instead of dlethvlpthor 

aiecnyietner. After evaporating the chloroform 

extract to a small volume , the CTyataU q{ ^ ^ 

After drying Z^-dihydroxy^methylphenyl^-methylbenzylketone is 
obtained; n.p. 154° # 

^ampiej: As example 1, but using 2, 6-dihydroxy toluene (49.6 g) 
nstead of 1 ,2,4-trihydroxyben,ene, 3,4-dimethoxyphenylacetonitril 
(70.9 g) instead of 4-methylphenylacetonitrile and 47.7 g of ZnCl, 
The 8U9pen9lon l8 e3tpo8ed fQr 6 h at Q . tQ a 8crcaa of 

hydroxy-3-methylphenyl-3',4'-dimethoxybe ni ylketo n e 1. obtained- 
■•p. 168-170°. 

I~»pleJ>: As example 1, but using 2, 6-dihydroxy toluene (44.7 g) 
nstead of 1 ,2,4-trihydroxybenzene, 4-chlorophenyl.cetonitrile 
(54.6 g) i„ 0t ead of 4-methyl P henylac.tonitrile and 47.7 g of ZnCl, 
The suspension is exposed for 12 h at 0* to a atrea, of HCI. 

2.4-D ydroxy-3-methylphenyl-4..chlorobenxylketo„e i. obtained; 
■•p» Id/ . 
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ExM2le_6: A. example 1, but „. lng 45.4 g of 1 ,2,4-trihydroxy- 
benzene, 4-chlorophenylacetonitrile (56.1 g) instead of 4-wthyl- 
phenylacetonitrile and Aid, (44.7 g) instead of ZnCl*. The su-oe, 
Blon i. exposed for 12 h at 0« to a .treat of HC1. The cr.de 
substance 1. purified by column chromatography (, llle . cMor< 

form). 2,4,5-Trihydroxy P henyl-4'-chlorobenzylk.ton. i. obtained- 
».p. 170*. 



EXfl " ple 7 : A " Ma »P le >. 2.6-dihydroxytoluene (14.9 g) 

instead of 1 ,2,4-trihydroxybenzene, 4-nitrophenylacetonitrile 
(19.5 g) instead of 4-»ethylphenyl«cetonitrile and A1C1, (13.3 g) 
instead of ZnCl,. The suspension i. exposed for 12 h at 0« to a 

•tr... of HC1. 2,4-Dihydroxy-3-.ethylphe„yl-4'-„itrobenzylxetone ,. 

obtained; a. p. 190-192°. 

EXa " Ple 8 : 2 '*' 5 - Tr,h y dro ' ( yP'-yl-4'--.thylbenzylketo„e (3.9 g) i. 
dissolved in dry dimethyl forma.id. (50 .1). To this solution is 
added dropwi.e borontrif luoride-di.thyleth.rate (7.4 g)- the 
reaction i. exothermic. After adjusting the temperature 'to 50' a 
.olution of -ethaneaulfonylchlorid. (5.2 g) ,„ dry dimethylfo™- 
«ide 25 ml, i. added dropwi... Thi. mixture i. heated at 90 - ,00' 
for 2 h, cooled to room temperature and poured into water (500 .1) 
while stirring. The separated product i. fibred off, washed with 
water and recry.t.lliz.d fro. methanol. The product i. dried in 
vacuo to constant weight to yield 6,7-dihydroxy-3-(4-.ethylphenyl)- 
AH-l-benzopyran-4-one; «. p . 280°. 

BHtliJ. A. .x.^,1-. ,, but 2,3. t -t„h >(iroi , yph .„ yl . t ..^ l 

obtained; m.p, 225*. 
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ExaHELe.10: A. exas^le 8, but using 2,4-dih y drox y -3-»eth y l P henyl-4'- 

»etnylbe„zylketone Instead of 2,4,5-trihydrox W henyl-4'- 1 , e th yl ben- 

zylketone. 7-Hydroxy-8- 1 ,eth y l-3-(4-«ethylphenyl)-4H-l-be nZ op yr a„- 
4-one is obtained; *.p. 264-267°. 

- E *7 1C 11 ; eXMple 8 « but 2^-dihydrox^3- B ethylphe ny l-4-- 
»ethox y benz y lketone [j. l ndlan cbe.. Sec. 39, 301 (1962)J I nste ad of 

^.S-trlhydroxyphenyl^'^ethylbenzylketone. 7-H y droxy-8-.ethvl-3- 
(^ethoxyphenyl)-4lM-benzopyran-4-one i, obtained; ». P . 235'. 

£*KLU2' As example 8. but using 2,4-dihyd r ox y -3-.ethyl P ben y l- 
3 ,4 -di-ethoxybenzylketone instead of 2,4.5-trih y droxyphenyl-4'- 
-ethylbenzylketone. 7-Hydroxy-8.»eth y l-3-(3,4-di 0 ethoxyphenyl)-4H- 
l-benzopyran-4-one is obtained; B . P . 234". 

^f^ ! f ~Pl« «. b«t using 2,4-dih y d r ox y -3- B ethyl P hen y l-4- 
cblorobenzjrlketone Instead of 2,4,5-trihydrox yp he„ y l-4'- 18 eth y l- 
benzylketone. ^r^^^.y.^^^^ 
4-one is obtained; m.p. 275°. 

l^H: As exa»ple 8, but using 2,4,5-trihydrox yp hen y l-4'- 
chlorobenzylketone instead of 2,4,5-tribydroxyphenyl-4'- TOt byl- 

benzylketone. ^7.Dihyd r oxy.3-(4-chlo r o P hen y l)-4H-l-benzo Pyr an-4-on C 
is obtained; ..p. 299". 

*-J«J* *• .x„pl. ,, bul ..,„ 2, 1 -d lhyd „ xy _ 3 _ th , lphe „ yl _ 1 ,. 
»i r.b,„, ylk e t( ,„ e of 2. 4 ,5-t rlhydroxyphenyI _ 4 . ^ 

is obtained; ».p. 345°. 
pyran -one [„. 12) „.„ f) 

P«- «. (500 I, .„< tn . preciplt . t . d prodKt f 



■ * 
•* 
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off and recrystallited froa ethanol. The product is dried in vacuo 
to constant weight to yield 7-<2,3-epoxy P ropoxy)-8-»ethyl-3-(3,4- 
di«ethoxyphenyl)-4H-l-beozopyran-4-one, .. p . 214\ 

P " lmpU 11 : ^'-"^^^"^loxy-S-C^hydroxyphenyD-^H-l-benzopyran- 
4-one |cp. Nippon Kagaku Zasshi 85, 793 (1964), Agr. Biol. Che-. 
(Tokyo) 32, 740 (1968) and Angew. Chem. 93, 129 (1981)] (2.0 g) i. 
dissolved in dimethylfonnaaide (15 »1) and K 2 C0 3 (2.8 g) i. added to 
the solution. While stirring, 2-bromoethylbutyrate (2.7 g) i. 
dropped into the nixture. The content of the reaction flask is 
refluxed for 30 »in. After cooling, water (50 ml) i. added and the 
■ixture is extracted with chlorofor- (3 x 30 al), the extract washed 
with water (3 x 15 al) and dried over Na,S0>. Chlorofora is removed 
under reduced pressure and the residue is recrystallized fro. 
•ethanol. The product is dried in vacuo to constant weight to yield 

6,7-™thylenedioxy-3-[4-(l-ethoxycarbonyl-l-pro P yloxy)-phenylJ-4H- 
l-benzopyran-4-one, m.p. 119-121°. 

EXagple 18 i 6 ' 7 - Dlh y drox y- 3 -<3^-di«ethoxyphenyl)-4H-l-be„ Z opyra„-4- 
one [Indian J. Che.. Sect. B 19B, 82 (1980) and Indian J. Che- 
Sect B 15B, 1049 (1977)) (25 g) i„ a alxture of dloxane and etham)1 
1:1 (1250 .1) i. hydrogenated for 8 day. at normal pressure and roo. 
te.per.ture over palladiua 10 X on active charcoal (2.5 g) in the 
preaenc. of concentrated H,S0> (2.5 .1). After filtration of the 
c.taly.t, the filtrate i. evaporated under reduced pressure to a 
voh»e of about 50 .1 and diluted with water till turbidity appears. 
After cooling the solution, a solid precipitates. It i. filtered off 
•nd recrystallized from ethanol. The product i. dried i„ vacuo to 
conatant weight to yield 3.4-dihydro-6,7-dihydroxy-3-(3,4-di.ethoxy- 
pbenyl)-2H-l-benzopyran, m.p. 153". 

I*»Bl5_19: As exaaple 18, with the »a.- proportion, of cheaical. 
b«t «i„, 6,7-dihydroxy-3-(4-« > thylphenyl)-4H.l.b.„zo P yran-4-one ' 
(16 f) in.te.d of e^-dihydroxy-S-U^-diaethoxyph.nylMH-l-benzo- 
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pyran-4-one. The substance is hydrogenated for 24 h. 3,4-Dihydro- 

M-dihydroxy-3-(4-»ethylphenyl)-2H-l-benzopyran i. obtained; 
m.p. 166°. 

EXample 20 5 As exa »P le 18. with the same proportions of chemical, 
but using 6,7-.eth y lenedioxy-3-(4-»ethoxyph e n y l)-4H-l-benzo P yra n -' 
4-one {Nippon Kagaku Zasshi 85, 793 (1964)] (17 g) instead of 

6,7-dihydroxy-3-(3,4-di B ethoxyphenyl)-4H-l-ben 2 o P yran-4-one. The 
substance is hydrogenated for 2 days. 3,4-Dihydro-6.7-«ethylene- 
dioxy-3-(4- n ethoxyphenyl)-2H-l-ben 2 opyran is obtained; ».p. 131'. 

EX3mple 21 ; As exa »P le 18 « with the same proportion, of chemical, 
but using '.S-dihydroxy-S^A-.ethoxyphenyD-AH-l-benzopyran-A-one' 
U. Sci. Ind. Research (India) 20B, 334 (1961) )(5 g) instead of 

6,7-dihydroxy-3-(3,4-dis,ethoxyphenyl)-4H-l-benzopyran-4-one. The 
substance is hydrogenated for 7 day,. 3, 4-Dihydro-7,8-dihydroxy-3- 
<4-methoxyph e nyl)-2H-l-benzopy ran is obtained; m.p. 1 56 «\ 

EXaBpl8 AS eXan "P le 18 ' wlth the same proportions of chemical,, 
but using '.B-dihydroxy-S-O^-di^thoxyphenyD^H-l-benzopyran- 
4-one (Tetrahedron 18, 1443 (1962)] (10 g) instead of 6, 7-di hydroxy- 
3-(3,4-di»ethoxy P henyl)-4H-l-benzo P yran-4- on e. The substance is 
hydrogenated for 7 days. 3,4-Dihydro-7,8-dihydroxy-3-(3,4-di- 
«ethoxyphenyl)-2H-l-benzopyran is obtained; ».p. 176'. 

EXgmple 23 t AS eXaB P le 18 - ^th the same proportion, of chemicals 
but using 7.8-dihydroxy-3-(4- B ethyl P henyl)-4 H -l-benzop y ran-4-one ' 
(1.9 g) instead of M-dihydroxy-3-(3,4-dimethoxyphenyl)-4 H -l-benzo- 
P yran-4-one. The substance i. hydrogenated for 23 h. 3,4-Dihydro- 

7,8-dihydroxy-3-(4- ffle thylphenyl)-2H-l-benzopyr.n is obtained- 
■•p. 164°. 

' Xagple 24 ? A ' MaBpl * 18 ' "ith the same proportion, of chemicals, 
but using 7-hydroxy-8-»ethyl-3-(3,4-di.e C hoxyph.nyl)-4H-l-benzo- 
pyran-4-one (10 g) i n8te ad of 6,7-dihydroxy-3-(3,4-di»ethoxyph.- 
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nyl)-4H-l-benzopyran-4-one. The substance i. hydrogenated for 

10 day.. 3,4-Dlhydro-7-hydroxy-8-»ethyl-3-(3,4-di»ethoxyphenyl)-2H- 
1-benzopyran is obtained; a. p. 125-127*. 

Example 25 ; A. example 18, with the same proportions of chemicals, 
but using 7-hydroxy-8-»ethyl-3-(4-chloro P hen y l)-4H-l-benz 0 pyran-4- 
one (5 g) in.tead of 6.7-dihydroxy-3-(3,4-di.ethoxyphenyl)-4H-l- 
benzopyran-4-one. The substance is hydrogenated for 5 days. 3,4-Di- 

hydro-7-hydroxy-8-methyl-3-(4-chlorophenyl)-2H-l-benzopyran is 
obtained; m.p. 159*. 

Exam£le_26: 7-Hydroxy-8-»ethyl-3-(4-»ethylphenyl)-4H-l-benzop y ran-4- 
one (400 .g) in a mixture of dioxane and ethanol 1:1 (200 ml) i. 
hydrogenated for 64 h at room temperature over palladium 10 X on 
active charcoal (100 mg) in the presence of p-toluenesulfonic acid 
-onohydrate (120 mg). After filtration of the catalyst, the filtrate 
i. evaporated under reduced pressure to a volume of about 50 ml 
Water (150 ml) i. added and the solution is extracted with dichloro- 
•ethane (3 x 100 ml). The combined organic solutions are washed with 
water, dried and evaporated. The product i. dried in vacuo to 
constant weight to yield 3,4-dihydro-7-hydroxv-8-«ethyl-3-(4-methyl- 
phenyl)-2H-l-benzopyran, a. p. 136-137°. 

EXa " Ple 2? i A " eXaB P le 26 » but using 7,8-dihydroxy-3-(4-hydroxy- 

frn 1 !^; 1 ; ben " pyran ' 4 " one ij - sci - ind - ™. 

334 (1961)] (540 m g ) ln9tead of 7-hydroxy-8-»ethyl-3-(4-methv^~ 
phe n yl)-4H-l-benzo P yran-4-one. A cry.talHne precipitate is formed 
when water is added; it 1. flltrat „ d off „ nd ^ ^ 

3 ; mydro^a- dlhydrMy .3. (4 . hydrowhMyl) ^ ^ 

obtained; «.p. 225-226°. 

EXa 7 19 A ' 6Xa »P le ^t u.i„g 7-hydroxy-8- M thyl-3-(4-.etV 
oxyphenyl).4H.l-benzo P yran-4-on. (28 ag) instead of 7-hydroxy-8- 
-thyl-3-(4-« th y lphenyl) _ 4H . 1 . beniopvran _ 4 . one> a u 
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precipitate i, fonaed when water i, added; it is filtrated off .„d 
wa.hed with water. 3.4-Dihydro-7-hydroxy-8^thyl-M4-**thoxy- 
phenyl)-2H-l-benzopyran Is obtained; ». p . ]40-141\ 

Exa»pje_29: A, example 26, but u.ing 6.7-«thyl.„edioxy-3-[4-(l- 
ethox y carbonyl-l-propyloxy)- p henyl]-4H-l-benio P yr.n-4-one (25 .g) 
instead of ^hydroxy-B-^thyl-^C^^thylphenyD^H-l-benzopyran- 
4-one. After filtration of the cat.ly.t. the solvent i. evaporated 
and the re.idue i. purified by col™ chro.atogr.phy on .Ilica gel 
u.ing dichloro.etha„e a, elu.nt. 3.4-Dihydro-6,7-«*thylenedioxy-3- 
[4-(l-ethoxycarbonyl-l-propyloxy)-phenylJ-2H-l-benzopyran i. 
obtained a. an oil; »„-»« (d t -DMSO>: < - 6.9, 7.0, 7.4 (d), 7.6 (d) 

6H Aro Mt en-H); 3,4 (..2H.CH,); 2.5 (..2H.CH,); 1.8 (t,3H,CH j): 
1.6 (t,3H,CHj). HS:./e - 384 (M + ). 

f " Ple 7 - Hydr05ty - 8 -- t ^ 1 - 3 -< 4 -n^-phen y l)-4H- 1 - b .„ ZO p vriln _ 
4-one (440 .g) . di.solved in a -ixture of dioxane/ethanol 1:1 
(200 .1), i. hydrogenated for 15 h at roo. te.per.ture over Raney 
nickel (200 .g) . After filtration of the cat.ly.t, the filtrate i. 
evaporated under reduced preasure. The re.idu. i, dia.olved in 
ethanol (75 .1) . nd hydrogenated for 15 h at roo. te.per.ture over 
palladia. 10 X on active charco.l (200 .g) ln the pr ..e nc . of 
p-tolue„e.ulfonic acid -onohydr.t. (760 .g). After filtration of the 
cat. y.t, the filtrate ,. . vaporated under reduced ^ 
residue i. dia.olved i„ water (100 .1). The solution is neutralized 
o P H 7 5 by addition of . ..tur.ted .olution of NaRCOj and extrac- 
ted with ethyl acetate (3 x 50 .1). The co.bined organic .olution. 
are wa. ed with water (2 x 20 .1), dried over MgSO, and evaporated. 

luo I, T flCd bY C ° 1W> Ch '™^**y o- -ilica gel using 
ichloro.ethane / ethyl acet.te 1:1 .. eluent . n . product M J 

in vacuo to con.tant weight to yield 3, A-dihydro-7-hydroxy-8- 

»ethyl-3-(4-a.ino P he„yl)-2H.l-be n zo P yr.n. ..p. 150-151\ 

ta|UL« 3 ^.*^Mro-6,7-dihydroxy-3-(4-.. t hoxvph.„yl)-2H-l-be„- 
- P yr n [ cp . «S patent 4,264,509) (,0.0 g) i. dia.olved in dry 
pyridine (30 .1) and acetic anhydride (30 .1) i. .dd.d. The .olution 



- 30 - 



i. kept « roo. te.per.tnr. for 48 h. Pyridine ,„d the of 
r.««t .re re.o,ed b, ...por.tin, »i t „ e.h.nol „„d.r „d 0 «d 
pre„„re. n. re.id u . i. p.rlf.ed by colon .„„.»„„„,,„, „ 
..in, cn orofor. a, elnent. c „ de „„„„„ ^ „ 

^2^52= A. ex„pl. 31 , b„t ..,„, 3,4-dl hy dr 0 - 6 , 7 ^ lhy d rosy .3. 

- y e „ yl) . 2 „.,. benio , >yrai , [cp phytMheml 

6. -d h,dr.xy-3-< 4 -..t 1 ,ox„,h.„, 1 ,. 2 „. 1 . l , c „„ w „ n 3 

B^J3= A. exe.pL a. b „ t „. int 3.4-d lh ,a r o- 6 . 7 . dl „ ydrray . 3 . 
Pl>enyl-2H-l-be n! opyr.n |cp. OS p.tent 4,264,5091 lu.l, . , , 

^J4= <4.0 „ .„< dioU.rodipbe.yWn.ne 

tnoxyphenyl)-2H-l-ben 2 opyran [cp. US patent 4,264 5091 fl & \ 4 
pyridine (50 .1) containing 1 X of vat „ - f ^ 1 8> *" 

50° for 6 1, tk The 8olut *°n is warmed at 

"50 .1). n j. ulth Jlello 

^Ct 1 1 ;:;: 1 r,? ,Md l M - dit ' d --'' 8 - di ^"- 3 - 

pyridine < 2 0 .1) co„t.i»i„, , t of „. t „_ A ^ 



- 31 - 



dichlorodiphenylmethane (1.77 g) i„ pyridine (5 »1) is 8 i ovly 
added. The mixture is heated at 70» for 4 h. The solution i. then 
poured into vater (250 .1) and evaporated in vacuo to a volume of 
about 100 .1. It i. then extracted with ethyl acetate (3 x 100 .1) 
the combined organic solution, are washed with water (2 x 50 .1) and 
evaporated to dryness under reduced pressure. The residue i. 
purified by column chromatography on silica gel using dichloro- 
methane/hexane 1:1 aa eluent. The product is recrystallized fro. 
hexane. After drying in vacuo to constant weight, 3,4-dihydro-7 8- 

diphenyl«ethylenedioxy-3-(3,4-di B ethoxyphenyl)-2H-l-benzo P yra„ i. 
obtained; m.p. 137-138°. 

EXa, " Ple 36! 7 ' 8 - Dlh y drox y- 3 -^--eth y lphenyl)-4H-l-ben 2 opyran-4-one 
(100 mg), dissolved in a mixture of ethanol/dioxan 2:1 (75 .1) i 8 
hydrogenated for 24 h at room temperature over palladium 10 X L 
active charcoal (50 mg) i„ the presence of p-toluenesulphonic acid 
monohydrate (50 mg). After filtration of the catalyst, the filtrate 
is evaporated under vacuum to a »i„ lmjll voW , then dlluted ^ 
water (75 ml) and neutralized to pH 7 by addition of a saturated 
solution of NaHC0 3 . An oil is obtained which is extracted with ethyl 
acetate. The extract is dried over magnesium sulphate and evaporated 
under vacuum to yield an amorphous solid which is dissolved in 
-ethylene chloride and eluted on a silica gel column. After evapora- 

<Z °k fraCtl ° n ' ° btalnS 3 '*- d ^°-7,8-dihydroxy-3- 

(3-»ethylphenyl)-2H-l-benzopyran, ..p. 95-96'. 

The starting material, are prepared aa follows: 

(.) As example 8, but using 2 , 3,4-trihydroxyphenyl-3'-methylbenzyl- 
I" I„ T w 2 ' 4 - 5 - trlhydr °^ h ^ 1 -*'— hylbenzylketone. 
" I r ° Xy " 3 - < ^ ethylphe ^ 1 >-*"-l-«>e nZ o P yra n -4-one is obtained. 
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(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 

benzene and 3-methylphenylacetonitrlle instead of 4-methylphenyl- 

acetonitrile. 2,3,4-Trihydroxy P henyl-3'-methylbenzylketone is 
obtained, m.p. 141 s . 

Example 37: As example 36, but using 7,8-dihydroxy-3-(3-carboxy- 
phenyl)-4H-l-benzopyran-4-one (100 mg) instead of 7 ,8-dihydroxy- 
3-(3-methylphenyl)-4H-l-benzopyran-4-one. After neutralization to 
pH 7 by addition of a saturated solution of KaHCOj, there is a 
precipitation of crystals of 3,4-dihydro-7,8-dihydroxy-3-(3-carboxy- 
phenyl)-2H-l-benzopyran, m.p. 194-195°. 

The starting materials are prepared as follows: 

<•> As example 8, but using 2,3,4-trihydroxyphenyl-3'-carboxybenzyl- 

ketone instead of 2,4,5-trihydroxyphenyl-4'-»ethylbenz y lketone. 

7,8-Dihydroxy-3-(3-carboxyphenyl)-4H-l-benzopyran-4-one is 
obtained, m.p. 313-314*. 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 

benzene and 3-carboxyphenylacetonitrile instead of 4-«ethylphenyl- 

acetonitrile. 2,3,4-Trihydroxyphenyl-3'-carboxybenzylketone is 
obtained, m.p. 222*. 

E3Caaple 38; As exaB P le 36 » *>«t using 7,8-dihydroxy-3-(4-nitro- 
phenyl)-4H-l-benzopyra„-4-one [cp. J. Sc i. I„ d . Research (India) 
20B, 334 (1961)] (300 mg) instead of 7,8-dihydroxy-3-(3-»ethyl- 
phe n yl)-4H-l-benzopyran-4-one. After neutralization to pH 7 by 
addition of a saturated solution of NaHCO,, . precipitate i. 
obtained which is filtered, washed with water and dried under vacuu, 
over phosphorous pentoxide. The mother liquor i. acidified to p H 4 5 
and extracted with ethyl acetate. The organic layer i, evaporated to 
drynea. under vacuum to yield a solid. The two fractions consist of 

3.4-dihydro-7,8-dihydroxy-3-(4-a.inophe„yl).2H-l-ben« P yran. 
».p. 210-212°. 
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Exaapltlk ^- D1 Mroxy-3-(3-methylphenyl)-4H-l-benzopyran-4-one 
(1.2 g), dissolved In a mixture of dioxan/ethanol 4:6 (40 ml), is 
hydrogenated for 24 h at room temperature over palladium 5 % on 
active charcoal (0.48 g) i„ the presence of a few drops of concen- 
trated sulphuric acid. After filtration of the catalyst, the 
filtrate is evaporated to dryness under vacuum. An oil is obtained 
which is dissolved in methylene chloride. The solution is washed 
with water and dried over magnesium sulphate to give an oil which o, 
crystallization yields 3, 4-dihydro-6, 7-dihydrox y -3-(3-methylphenyl). 
2H-l-benzopyran, m.p. 146-148°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4,5-trihydroxyphen y l-3'-„ethylbenzyl- 

ketone instead of 2.4,5-trihydroxyphenyl-4'-meth y lbenz y lketone. 

6,7-Dihydroxy-3-(3-meth y lphenyl)-4H-l-benzo P yran-4-one is obtained 
m.p. 258". 

(b) As example 1, but using 3-methyl P henylacetonitrile instead of 
4-methylphenylacetonitrile. 2,4,5-Trihydroxyphenyl-3'-methylbenzyl- 
ketone is obtained, m.p. 197°. 

I^ E ^6,7-Dihydroxy-3-(4-fluoro P henyl)-4H-l-benzopyran-4-on e 
(1.2 a ,, dissolved in a mixture of dioxan/ethanol 4:6 (40 .1) i, 
hydrogenated for 24 h at room temperature over palladium 5 X L 
active charcoal (0.48 g ) in the presence of a few drops of cone, 
sulphuric acid. After filtration of the catalyst, the filtrate is 
evaporated to dryness under vacuum. An oil is obtained which 
crya tam2e9 t0 glve 3 > 4-dihydro-6,7-dih y droxy-3-(4-fluorophen y l,- 
ZH-l-benzopyran, m.p. 135-137°. 



The starting materiala are prepared aa foil 



ova: 



(a) As example 8. but using 2,4.5-trihydroxyphenyl-4'-fluorobenzyl- 

ketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzylketone 

6,7-Dihydroxy-3-(4-fluorophenyl)-4H-l-benzopy ra „-4-one i, obtained 
m.p. 296°. ' 



(b) As example 1, but using 4-fluorophenylacetonitrile instead of 
4-methylphenylacetonitrile. 2,4,5-Trihydroxyph e nyl-4'-f luorobenzyl- 
ketone is obtained, m.p. 189-190°. 

^ Xample 41 : As exam P le 4 °. b «t using 7,8-dihydroxy-3-phenyl-4H-l- 
benzopyran-4-one (cp. Zh. Org. Khin. 40, 2459 (1970) and Zh. Org 
Khi». 5, 515 (1969)] (1.2 g ) instead of 6, 7-dihyd7ox7-3-(4-f l uoro . 
phenyl)-4H-l-benzopyran-4-one. After evaporation of the filtrate 
the residue is washed with water and dried under vacuum to give ' 
3.4-dihydro-7,8-dihydroxy-3-phenyl-2H-l-ben2o P yran, m.p. 138 s . 

EXampl6 421 AS eXan P le 36 « but 6.7-dihydroxy-3-(3,4-n,ethylene- 
dioxyphenyl)-4H-l-benzopyran-4-one (cp. Bull. Chem. Soc. Japan 38 
612 (1965)] (900 „ g ) lnstead of 7,8-dihydroxy-3-(3- lne thylphenyl^ , 
4H-l-benzopyran-4-one. After neutralization to P H 7, a precipitate 

VMCh 18 PUrlfled ^ elUtl ° n °" 8 8lHca ^ 
CHCl,/diiso P ropylether 1:1) to yield 3,4-dihydro-6, 7-dihydroxy-3- 

(3,4-»ethylenedioxy P henyl)-2H-l-benz 0 pyran, m.p. 163-164'. 

eXaBple 4 °' bUt 6 -«-Hexyl-7-hydroxy-3-(4- B eth- 
oxyp enyl) -4„-l -benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 

4-fluorophenyl)-4H-l-benz 0 py ran -4-one. After evaporation of the 
filtrate, the residue i, eluted on a ailicagel column (CH 2 C1 2 ): the 
ma n fraction yields an oil which crystallizes and represents 

3,4-dihydro-6-n-hexyl-7-hydroxy-3-(4-methoxyphenyl)-2H-l-benzo- 
pyran, m.p. 64-66°. 



starting materials are prepared a. follows: 
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(a) As example 8, but using 5-n-hexyl-2,4-dihydroxyphenyl-4'-meth- 
oxybenzylketone instead of 2,4,5-trihydroxyphenyl-4'-.ethylbenzyl- 

ketone. 6-n-Hexyl-7-hydroxy-3-(4-n,ethoxyphenyl)-4H-l-ben 2 opyran- 
4-one Is obtained, a. p. 188°. 

(b) As example 1, but using 4-n-hexylresorcinol instead of 1,2,4- 
trihydroxybenzene and 4-methoxyphenylacetonitrile instead of' ' 
4-methylphenylacetonitrile. 5-n-Hexyl-2,4-dihydroxyphenyl-4'-meth- 
oxybenzylketone is obtained, m.p. 137°. 

Example 44; As example 36, but using 7 ,8-dihydroxy-3-( 3-f luoro- 
phenyl)-4H-l-benzopyran-4-one (544 mg) instead of 7,8-dihydroxy- 
3-<3-methylphenyl)-4H-l-benzopyran-4-one. After extraction with 
ethyl acetate, the organic solution is washed with water and eva- 
porated under vacuum to yield 3,4-dihydro-7 ,8-dihydroxy-3-( 3-fluoro- 
phenyl)-2H-l-benzopyran, n.p. 148-149°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,3,4-trihydroxy P henyl-3'-fluorobenzyl- 

ketone instead of 2,4,5-trihydroxyphenyl-4'-»ethylbenzylketone. 

7,8-Dihydroxy-3-(3-flu 0 rophenyl)-4H-l-benzopyran-4-one i, obtained 
a. p. 230°. ' 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 
benzene and 3-fluorophenylacetonitrile instead of 4-methylphenvl- 

acetonitrile. 2,3,4-Trihydroxyphenyl-3'-fl„orobenzylketone is " 
obtained, m.p, 162. 

Example 45: A. example 40, but using 6, 7-dihydroxy-3-( 3-f luoro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(4-fluoro P henyl)-4H-l-benzopyran-4-o„e. After evaporation of the 
filtrate, the oily residue i. dissolved in methylene chloride. The 
solution i. washed with water, dried ov*r magnesium sulphate and 
evaporated to dryness under vacuu.. Th. residue i. purifi.d by 
elution on . .Hie. gel column (CHC^/dii.opropyl ether 1:1) «nd the 
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oil representing the main fraction on crystallization yields 
3 , A-dihydro-6 , 7-dihydroxy-3-( 3-f luoropheny 1 ) -2H-1 -benzopyran 
m.p. 121-123°. 



The starting materials are prepared as follows: 

(a) As example 8. but using 2,4,5-trihydroxyphe„yl-3'-fluorobenzyl- 

ketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzylketone 

6,7-Dihydroxy-3-(3-fl U or 0 phenyl)-4H-l-benzopyran-4-one is obtained, 
m.p, 277°. ' 

(b) As example 1. but using 3-fluorophenylacetonltTile instead of 
4-»ethyl P henylacetonitrile. 2,4,5-Trihydroxyphenyl-3'-fluorobenzyl- 
ketone is obtained, a. p. 209°. 

EXaaple h6t Aa exan, P le 36 - but using 7-hydroxy-8-methyl-3-(3 4- 
-thylenedioxy P henyl)-4H-l-benzopyran-4-one (100 mg) in.tead'of 
7,8-dihydroxy-3-(3-methyl P henyl)-4H-l-benzopyran-4-o„e. After 
neutralization to pH 7, a precipitate Is fonned which i. filtered 
washed with water and dried under vacuum to give 3,4-dihydro-7- ' 

mTno-n^ 1 " 3 "^ 

The starting materials are prepared a. follows: 

(a) As example 8, but using 2,4-dihydroxy-3-»ethylphenyl-3' ,4'- 
-ethylenedioxybenzyllcetone instead of 2,4,5-trihydroxyphenyl-4.- 
-ethy benzyitetone. 7-Hydroxy-8-methyl-3-( 3.4-methyle„edioxy- 
phenyl)-4H-l-benzopyran-4-one i. obtained, ».p. 270-272'. 

(b) As example 1, but using 2, 6-dihydroxy toluene instead of 1,2 4- 
tri ydroxy enzene and 3,4-methylenedioxvphenylacetonitrile instead 

methvT I 7 " ltrlle - 2 ' 4 - W ^«^3-thylphenyl-3',4.- 

-ethylenedioxybenzylketone i. obtained, «.p. 164«. 
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Example 47: A. example 36, but uaing 7-hydroxy-8-methyl-3-(3-ethoxy- 
carbonylphenyl)-4H-l-benzopyran-4-one (100 „g) instead of 7 8-di- 
hydroxy-3-<3-.ethylphenyl)-4H-l-benzopyran-4-one. After neutraliza- 
tion, a cryatalllne precipitate is formed which la filtered, washed 
with water and dried under vacuum to give 3, 4-dihydro-7-hydroxy-8- 
»ethyl-3-(3-ethoxycarbonylphenyl)-2H-l-benzo P yran, -.p. 143-144'. 

The starting materials are prepared as follows: 

(a) Aa example 8, but using 2,4-dihydroxy-3-i B ethylphenyl-3'-ethoxy- 
carbonylbenzylketone instead of 2,4,5-trihydroxyphenyl-4'-methyl- 
benzylketone. 7-Hydroxy-8-methyl-3-( 3-ethoxvcarbonylphenyl)-4H-l- 
benzopyran-4-one Is obtained, m.p. 222°. 

(b) Aa example 1, but using 2, 6-dlhydroxy toluene Instead of 1 2 4- 
trlhydroxybenzene and 3-ethoxycarbonylphenylacetonltrile Instead of 
4-methylphenylacetonitrlle. 2,4-Dihydroxy-3-methylphenyl-3'-ethoxv- 
carbonylbenzylketone Is obtained, m.p. 157°. 

Example 48: Aa example 36, but using 7-hydroxy-8-«ethyl-3-( 3-tri- 
fluoro«ethylphenyl)-4H-l-benzopyran-4-one (100 mg) instead of 

7,8-dlhydroxy-3-(3-methylphenyl)-4H-l-benzopyran-4-one. After 
extraction with ethyl acetate, the organic layer 1. washed with 
water, dried over magnesium aulphate, then evaporated under vacuum 

to give 3.4-dihydro-7-hydroxy-8-methyl-3-(3-trifluoro TO thylphenyl)- 
ZH-l-benzopyran aa an oil. 1 H-NHR (d t -DMS0): « - 7 6 
K4H,Aromaten-H); 6.7 (d,lH,Arom.-H) ; 6.4 (d.lH,Arom.-H) ; 
2.0 (s,3H,CH 3 ). MS: m/e - 308 (M + ). 

The starting materials are prepared a. follow.: 

(a) A. example 8, but uaing 2,4-dihydroxy-3-»ethylphenyl-3'-tri- 
fluoromethylbenzylketone instead of 2,4,5-trlhydroxyphenyl-4'- 
~thy benzylketone. 7-Hydroxy-8-methyl-3-(3-trif luoro^thylphenyl)- 
«H-l-benzopyran-4-one is obtained, ..p. 283-284*. 
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(b) As example l f but using 2 ,6-dihydroxytoluene instead of 1,2,4- 
trihydroxybenzene and 3-trif luoromethylphenylacetonitrile instead of 
4-methylphenylacetonitrile. 2 ,4-Dihydroxy-3-ttethylphenyl-3 , -tri- 
f luoromethylbenzylketone is obtained, m.p. 167*. 

Example 49: As example 40, but using 7,8-dimethoxy-3-(4-methyl- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6, 7-dihydroxy- 
3-(4-fluorophenyl)-4H-l-benzopyran-4-one. After evaporation of the 
filtrate, the residue is washed with water and dried under vacuum to 
yield 3 , 4-dihydro-7 , 8-dimethoxy-3-( 4-me thylpheny 1 ^H-J -benzopyran , 
m.p. 98-99°. 



The starting material is prepared as follows: 



a) 7 f 8-Dihydroxy-3-(4-methylphenyl)-4H-l-benzopyran-4-one (2.7 g), 
described in example 9, is dissolved in dry acetone (50 ml). 
Pyrolyzed potassium carbonate (4.14 g) is added and the mixture is 
heated to reflux. A solution of methyl sulphate (3.78 g) in acetone 
(10 ml) is then added dropwise and heating is maintained for three 
more hours. After cooling, the solid is filtered and the solution is 
evaporated to dryness under vacuum. Water is added to the residue 
which is filtered, washed with an aqueous sodium hydroxide solution 
(1 N) then with water and dried. After crystallization in methanol, 

7,8-dimethoxy-3-(4-methylphenyl)-4H-l-benzopyran-4-one is obtained, 
m.p. 135°. 



Example 50; As example 39, but using 7-hydroxy-8-methyl-3-( 4-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) Instead of 6,7-dihydroxy-3-(3- 
methylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic acid 
are used instead of dioxan/ethanol and sulphuric acid. The resulting 
oil is finally purified by elution on a silica gel column (CHC1,) to 

yiald 3,4-dihydro-7-hydroxy-8-methyl-3-(4-chlorophenyl)-2H-l-benzo- 
pyran, m.p. 98-100°. 

The starting materials are prepared as follows: 



- 39 - 



(a) As example 8, but using 2 ,A-dihydroxy-3-iDethylphenyl-4 , »chloro- 
benzylketone instead of 2,4, 5-trihydroxyphenyl-4'-methylbenzyl- 
ketone. 7-Hydroxy-8-methyl-3-( 4-chlorophenyl)-4hM-benzopyran-4-one 
is obtained, m*p. 296-297°. 

(b) As example 1, but using 2 , 6-dihydroxy toluene instead of 1,2,4- 
trihydroxybenzene and 4-chlorophenylacetonitrile instead of 4- 
methylpbenylacetonitrile. 2 ,4-Dihydroxy-3-methylphenyl-4 , -chloro- 
benzylketone is obtained, m.p. 167°. 

Example 51: As example 39, but using 6,7-dihydroxy-3-( 4-amino- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyran-4-one. The resulting oil 
corresponds to 3,4-dihydro-6,7-dihydroxy-3-(4-aminophenyl)- 
2hM-benzopyran. It is converted to the corresponding hydrochloride 
and also to the corresponding hemisulfate. 

The starting material is prepared as follows: 

a) 6 , 7-Dihydroxy-3-( 4-ni tropheny 1 )-4H-l-benzopyran-4~one 
[cp. J. Inst. Chem. (Calcutta) 43, 234 (1971)] (1 g) is dissolved in 
230 ml of a mixture of dioxan and ethanol 1:1. Raney nickel (0,45 g) 
is added and the mixture is hydrogenated for 18 h at room tempera- 
ture, then filtered. The solution is evaporated under vacuum to 
about one third of its original volume until a precipitate occurs 
vhich is filtered and crystallized in dioxan to give 6, 7-dihydroxy- 
3-(4-aminophenyl)-4H-l-benzopyran-4-one, m.p. 305-306°. 

Example 52: As example 39, but using 6, 7-dihydroxy-3-( 3-chloro- 
phenyl)-4H-]-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used instead of dioxan/ethanol and sulphuric acid. The 
resulting oil crystallizes to give 3, 4-dihydro-6, 7-dihydroxy-3-( 3- 
chlorophenyl)-2H-l-benzopyran. 

The starting materials are prepared as follows: 
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(a) As example 8, but using 2,4,5-trih y droxyphenyl-3--chloroben 2 yl- 
ketone instead of 2,4,5-trihydroxy P henyl-4'- Be thylbenzylketone. 
M-Dihydroxy-3-<3-chlorophenyl^^ ls obtfllned 
m.p. 308 . ' 

(b) As example 1, but using 3-chlorophe ny l acetonltrlle ln8tead „ £ 

A-ethylphenylacetonltrile. 2,4,5-Trihydroxy P hen y l-3'-chlorobenzyl- 
ketone is obtained, nup. 212°. 



Luoro- 



EXaffiT>le 53t AS eXaB P le * 0 ' b «t using 6,7-dihydroxy-3-(3-triflu c 
»ethyl P henyl)-4H-l-ben 2 o P yran-4-one (1.2 g) i„ stead of 6>7 _ dl _ 
hydroxy^ ^ 

of t e fl tr . t . the res , due l8 dl8flolved ln ^^^^ chioride 

solution is washed with water, dried over .agnesiu* 3U l phate and 
evaporated under vacuum to viclH 1 J jh j 

ZO yleld 3 ' 4-dlh ydro-6,7-dihydroxy-3-(3-tri- 
fluoron.ethylphenyD^H-l-benzopyran, B .p. 139-141'. 

Tne starting materials are prepared as follows: 

(a) A, exaaple 8, but using 2,4,5-trihydroxyphenyl-3'-trifluoro- 
-thy benzylketone instead of 2,4,5-trihydroxyphenyl-4'-,.et n yl- 
benzylketone 6,7-Dihydroxy.3-(3-trifluoro B ethylp h enyl)-4H- 1 -ben 2 o- 
pyran-4-one is obtained, m.p. 274-275°. 

(b) As example 1, but „.,,,, S-trif^o^ethylph.nyLeetonitnu 
trifluor<,.eth,lb,„ Iy llet„„. i. „bt,J„e d , „. p . „„.. 

E«,.ple 54 : A. .„„,,. 3,, ^ ,, 8 _ dlllyd 3-trifl„„- 

! iv.3,4.„,h y d„-7. 8 - dih! , dt „ y .3. ( 3. ttlfl)io 

benzopyran, m.p. 99-100°. 
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The starting materials are prepared as follows: 

(a) As example 8, but using 2,3,4-trihydroxyphenyl-3'-trifluoro- 
methylbenzylketone instead of 2 ,4,5-trihydroxyphenyl-4 , -iDethyl- 
benzylketone. 7,8-Dihydroxy-3-( 3-trif luoromethylphenyl)-4H-l- 
benzopyran-4-one is obtained, m.p- 225°. 

(b) As example 1, but using pyrogallol instead of 1 ,2 ,4-trihydroxy- 
benzene and 3-trif luoromethylphenylacetonitrile instead of 4-«ethyl- 
phenylacetonitrile .2,3, 4-Trihydroxyphenyl-3 ' -tri-f luoromethyl- 
benzylketone is obtained, m.p. 171°. 

Example 55: As example 39, but using 7,8-dihydroxy-3-(3-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used instead of dioxan/ethanol and sulphuric acid. The 
resulting oil crystallizes to give 3,4-dihydro-7,8-dihydroxy-3-( 3- 
chlorophenyl)-2H-l-benzopyran, m.p. 99-101°. 



Th 



e starting materials are prepared as follows: 



(a) As example 8, but using 2,3,4-trihydroxyphenyl-3'-chlorobenzyl- 
ketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzylketone. 
7,8-Dihydroxy-3-(3-chloro P henyl)-4H-l-benzopyran-4-one is obtained 

— _ ocoo ' 



m.p. 258' 



(b) As example 1, but using pyrogallol instead of 1,2,4-trihydroxy- 

benzene and 3-chlorophenylacetonitrile instead of 4-methylphenyl- 

acetonitrile. 2,3,4-Trihydroxyphenyl-3'-chlorobenzylketone is 
obtained, m.p. 155°. 

E xample 56 : A, example 40, but using 7,8-dihydroxy-3-(4-fluoro- 
phenyl)-4H-l-benzo P yran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(4-fl UO ro P he n yl)-4H-l-b en zopy ran -4-one. After evaporation of the 
filtrate, the residue is washed with water, dried under vacuum and 



then purified by eluti on on a siH, , , 
».p. 166-168°. Pnenyi; ^H-l-benzopyran, 

starting fflaterlala flre fonows: 
(a) As •""■pie 8, but using 2 3 A- tr ^ A 

ketone instead of 2 4 5-trihvd '^"^^-♦•-"-rob.nvi. 
■•P. 289». Y ) ^^-^""Py^n-A-one is obtained, 

(b) As example 1, but using ovr o„n , , 
&!fflele_57: *» ewi.pl,. 39 bub . ^ 

oxy-3-(«- hyd h 8lVe ^^^^^^-..ethylenedi- 

be nzopyran, m.p. 139-140°. 

Example S8; As example 39 but 

Pnenyl).4H-l-ben Z o P y ran - 4 : one ( "' 2 "« ^ ^^"^^-P^Pyl- 
( ^^i^l)-4l|.l-^ MOfiyr ;^* n "' ad ° f 6 ' 7 ^»-ydroxy-3- 
f "i... to give 3,4-dihydro- 6 7 . d 4 lh ° v n ;- »• oil cry8 . 

2H-l-benzo Pyr a n> m.p. ,29 - 131 '. ' ' ^"^^-P-pylphenyl)- 

T " 8tartl — ^« a- P-p^d as folloWfl; 
3) As exan, Ple «, but using 2 4 w ,u , 

*>enz yiletone ln8tead 8 ; 4 '^ rlh > d -yPhen y l-4.-i 80propyl _ 
18 Gained, -P- 18M. ° "^^"^-^.W-M^. 
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b) As example 1, but using 4-iso P ropylphenylacetonitrile instead of 
4-methylphenylacetonitrile. 2,4,5-Trihydroxyphenyl-4'-iaopropyl- 

benzylketone is obtained, m.p. 131°. 



EXampl9 AS eXaBple 39 > but «*in g 6,7-dihydroxy-3-(4-carboxy- 
n»ethyl P henyl)-4H-l-benzo P y r an-4-one (1.2 g) instead of 6,7-di- 
hyd r ox y -3-(3-»ethyl P hen yl )-4H-l-benzo P yran-4-one. The resulting oil 
crystallizes to give 3,4-dihydro-6,7-dihydroxy-3-(4-ethoxy-carb- 
onyl«neth y lphenyl)-2H-l-benzopy ra „, ..p. 164 _ 166 .. 

The starting materials are prepared as follovsr 

a) 6 . 7 -Whydroxy-3-(4-c y anon 1 eth y lphen y l)-4H-l-be nzo py ra n.4-one (1 g ) 
s dissolved in a mixture of cone, hydrochloric acid and acetic acid 

1:1 OO ml), then the solution is boiled for 2 h. After evaporation 
of the solution under vacuum and crystallization of the residue in a 
fixture of ethanol and water, 6, 7-dih y drox y -3-(4-carboxymethylphen- 
yi;-4H-l-ben Z o P yran-4-one is obtained, ». p . 278-280°. 

b) As example 8, but using 2,4,5- tr ihydroxyphen y l-4--cyanometh y l- 
benzylketone instead of 2,4,5-trihydrox yp henyl-4.-methylben 2 yl- 

ketone 6 7- D ih y droxy-3-(4-cyanomethyl P henyl)-4H-l-benzopyran-4-one 
ia obtained, a. p. 258-260°. 

c> As example 1, but using 4-cyanomethylpnenvlacetonitrile instead 
of 4-methyl P henylacetonitrile. 2,4,5-Trihydroxvphe„yl-4'-cyano- 
meth y lbenzylketone is obtained, m.p. 195-196°. 

f***fi Aa example 39, but using 6, 7- d inydroxy-3-<4-phenyl- 

u fonylaminophenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 
6,7-d ydroxy-3-(3-methylphenyl)-4H-,-benzop y ra„-4-one. The result- 
ing oil crystallize, to give 3,4-dihydro-6,7-dihydroxy-3-(4-phenyl- 
3ulfonylamino P henyl)-2H-l-benzopy r a„, m.p. 152-154°. 

The starting material is prepared as follow.: 
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a) M-Dihydroxy-3-(4-aminophenyl)-4H-l-benzopyran-4-one [aee 
Example 51a] (538 mg) is dissolved In a mixture of dimethyl- 
formamide and water 15:85 (5 ml) and the solution Is heated to 90' 
In the presence of benzenesulfonyl chloride (210 mg) . After 
15 minutes the pH has dropped to 3 and it Is adjusted to 9 by 
addition of a 25 % sodium hydroxide solution. Benzenesulfonyl 
chloride (additional 143 mg) and 25 X sodium hydroxide solution 
(total amount used: 1 ml) are added in the same way until the P H 
does not vary any more. Aqueous hydrochloric acid is then added to 
lower the pH to 3 and the solution is cooled until precipitation 
occurs. The precipitate is filtered, washed with water and dried to 

give 6.7-dihydroxy-3-(4-phenyl S ulfonyl a minophenyl)-4H-l-benzopyran- 
4-one, m.p. 285-286*. 

Example 61: As example 40, but using 6,7-dihydroxy-3-(3-ethoxy- 
carbonylphenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6 7-di- 
hydroxy-3-(4-fluoro P henyl)-4H-l-ben 2 o P yran-4-one. After evaporation 
of the filtrate, the residue crystallizes to give 3,4-dihydro-6 7- 
dihydroxy-3-(3- e thoxycarbonylphenyl)-2H-l-benzopyra„, m.p. 131-nr. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4,5-trihydroxyphenyl-3'-ethoxycarbo- 
nylbenzylketone instead of 2,4,5-trihydroxyphcnyl-4'-methylbenzyl- 
ketone. After purification by column chromatography (silica gel/ 
toluene methanol 100:5), 6, 7-dihydroxy-3-(3-ethoxycarbonylphen y l)- 
4H-l-benzopyran-4-one is obtained, m.p. 217-218'. 

(b) As example 1, but using 3-ethoxycarbonylphenylacetonitrile 
instead of 4-methylphenylacetonitrile. After purification by column 
chromatography (silica gel/methylene chloride Methanol 20:1) and 
crystallization from a mixture of methanol and water, 2,4 5-tri- 

hydroxyphenyl-3'-ethoxycarbonylbenzylketone is obtained 
m.p. 177-178°. 
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EX8mple 62i Afl eXa "P le 39 » bu * using 6,7-dihydroxy-3-<4-acetyla»ino- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3-(3- 
»ethylphenyl)-4H-l-benzopyran-4-one. The resulting oil crystallizes 

to give 3,4-dihydro-6,7-dihydroxy-M4- ac etyla»inophenyl)-2H-l- 
benzopyran, m.p. 201-203* (88% purity). 

The starting material is prepared as follows: 

a) 7 -Acetyloxy-6-hydroxy-3-(4-acetyla»inoph en yl)-4H-l-benzo P y ra n-4- 
one [see Example 65a J (20 mg) la dissolved in a mixture of IN 
aqueous hydrochloric acid and ethanol 1:1 (10 ml) and stirred during 
12 h at room temperature. The solution is then extracted with 
dichloromethane, the dichloromethane layer is washed with water and 
evaporated to dryness under vacuum to give 6,7-dihydroxy-3-(4-acet- 
ylaminophenyl)-4H-l-benzopyran-4-one, m.p. >310° (dec). 

Example 63 ? - As exan, P le 39 » »>»t using 6,7-dihydroxy-3-(3-methvl- 
8 ulfonylphenyl)-4H-l-benzo P yran-4-one instead of 6,7-dihydroxy-3- 
( 3-methyl P henyl)-4H-l-benzopyran-4-one. 3,4-Dihydro-6, 7-dihydroxy- 
3-(3-methylsulfonyl P henyl)-2H-l-benzo P yran is obtained. 

The starting materials are prepared as follows: 

a) As example 8, but using 2,4,5-trihydroxyphenyl-3'-»ethylsul- 
fonylbenzylketone instead of 2 > 4,5-trihydroxyphenyl-4'-»ethyl- 
benzylketone. 6,7-Dihydroxy-3-(3-methylsulfo n ylphenyl)-4-H-l- 
benzopyran-4-one is obtained. 

b) As example 1, but using 3-methylsulfonylphenylacetonitrile 
instead of 4-methylphenylacetonitrile. 2,4,5-Trihydroxy P henyl- 3 -- 
methylsulfonylbenzylketone is obtained. 

f 1 AS eXample 39 » but «*»g 6,7-dihydroxy-3-(3-tert-butyl- 
p eny - H-l-benzopyran-4-o„e instead of 6,7-dihydroxy-3-(3-.ethyl- 
phenylMH-l-benzopyran-4-one. 3,4-Dihydro-6, 7-dihydroxy-3-(3-tert- 
butylphenyD^H-l-benzopyran i. obtained. 
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Th 



e starting materials are prepared as follows: 

a) As example 8, but using 2,4,5-trihydroxyphenyl-3'-tert-butyl- 
benzyllcetone instead of 2,4,5-trihydr 0 xyphenyl-4'-met„ylbenzyl- 

ketone. M-Dihydrox y -3-(3-tert-butyl P henyl)-4H-l-benzopyra„-4-on e 
is obtained. 

b) As example 1, but using 3-tert-butylphen yla cetonitrile instead of 
4-methyl P henylacetonitrile. 2,4, 5-Trih y droxyphenyl-3'-tert-butyl- 
benzylketone is obtained. 

■ EXample 65 ' As exaffl P le 39 • b»t uaing 7-acetyloxy-6-hydroxy-3-(4- 
««tylaminophenyl)-4H-l-benzopyran-4-one (20 mg) instead of 6 7-di- 
hydroxy-3-(3-metnylp„enylMH-l-benzopyran-4-one. The resulting oil 
crystallizes to give 3,4-dihydro-6,7-dlhydroxy-3-(4-acetylamino- 
phenyl)-2H-l-benzopyran, m.p. 201-203° (88% purity). 

•■<5 5T«»ting material is prepared as follows: 

O <-.7-Dihydroxy-3-(4- a minophenyl)-4H-l-benzo Py ra„-4-o„e [see 
Example 51a] (269 mg) i 3 dissolved in ethanol (3 ml). Acetic 
anhydride (4 ml) is added and the solution heated to 70" for 2 5 h 
then left overnight at room temperature. The resulting precipitate' 
is filtered, washed with water and dried to give 7-acetyloxy-6- 

hydroxy-3-(4-acetylamino P henyl)-4H-l-benzo P yran-4-one 
m.p. 265 - 266°. 

^1^1 As example 39, but using 7,8-dihydroxy-3-(4-acetylamino- 
Pheny - H-l-benzopyran-4-one instead of 6,7-dih y droxy-3-(3-„ethyl- 
phenyl)-4H-l-benzo P yran-4-one. 3,4-Dihydro-7,8-dihydroxy-3-(4- 
acetylaminophenyl)-2H-l-benzopyran i. obtained. 

The starting materials are prepared as follows: 
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a) As in example 8. but using 2,3,4-trihydroxyphenyl-V-.c.tyl- 
a.inobenzylketone instead of 2,4,5-trihydroxyphenyl-4'- 1B ethyl- 

benzylketone. 7.8-Dihydroxy-3-(4- a cetyla B inophenyl)-4H-l-benzo- 
pyran-4-one is obtained. 

b) As example 1, but using pyrogallol instead of 1 ,2,4-trlhydroxy- 

benzene and 4-acetylaminophenylacetonitrile instead of 4-methyl- 

phenylacetonitrile. 2,3,4-Trihydroxyphenyl-4'-acetyl aB ,inobenzyl- 
ketone is obtained. 

* Xample 67 ; A3 exaB P le 39 » but 7.8-dihydrox y -3-(4-carba«,oyl- 
phenylMH-l-benzopyran-4-one instead of 6.7-dihydroxy-3-<3-*ethyl- 
phenyl)-4H-l-benzopyran-4-one. 3.4-Dihydro-7,8-dihydroxy-3-(4-carba- 
moylphenyl)-2H-l-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As in example 8, but using 2,3,4-trih y droxyphen y l-4'-carb a - 
moylbenzylketone instead of 2,4,5-trihydroxyphenyl-4'- B ,eth y l- 
benzylketone. ^-Dihydroxy-^-carbamoylphenyl^H-l-benzo- 
pyran-4-one is obtained. 

b) As exaaple 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 
benzene and 4-carb aB oyl P henylacetonitr<l £ instead of 4-methylphenyl- 

acetonitrile. 2.3,4-Trihydroxyphenyl-4'-carban,oylbenzylketone is 

obtained. 

E2ca 2E le_68: As example 39, but using 7,8-dihydroxy-3-(3-n-propyl- 
»ulfon y l P benyl)- 4 H-l-benzo P yra n -4-one instead of 6,7-dihydroxy-3- 

3-.ethyl P he„yl)-4„-,- benzopyran . 4 . oiie 3,4-Dihydro-7,8-dihydrox y - 
3-(3-n-pro Py ls„lfon y l P h e nyl)-2H-l-benzo P yran is obtained. 

The starting B aterials are prepaid as follows: 



a) As example 8, but using 2.3,4-trihydroxyphe„yl-3'-n-propylaul- 
fonylbenzylketone instead of 2,4,5-trihydroxy P henyl-4'-,.ethyl- 
benzylketone. hS-Mydvo*,-*-^^^^ 

benzopyran-4-one is obtained. 

b> As example 1, but U8lng pyrogallol ^ ^ 

benzene and 3-n-propylsulfonylphenylacetonitrile lnatead of 
4- ffl ethylphe„ylaceto„i tr ile. 2,3,4-T r ih y d r ox yphenyl - 3 .- n _ propyl3ul _ 
fonylbenzylketone is obtained* 

Phe ny - „-,- bco „ pyrall . 4 . ore of - 6;j dj 

Phen,!,- „.,- ben!0pyra „. 4 . 0 „. 3, 1 . Dlhydro . ;i8 . dl .. l J xy . . (3 . ca h 

o*yph«r,,l)-2H-l-b e „zop y ,a,, i. obtajned. 



The starting .aterlal i, prepared aa foil 



ows: 



a As examp e 49a but uslng 7 ,8-dihydroxy- 3 -< 3-carboxyphenyl>-4„- 1 
b opyra n- one (see Example 37a, i„ ste ad of 7,8-dihydroxy- 3 -<4- 
- thy pbenyD^H-Lben.o^.^. 7,8-Di, a ethoxy-3-< 3-caLx - 
pbenyl)-4H-l-benzo P y ran -4-one is obtained. 

l^^HleJO: As example 39. but using 7,8-di„,ethoxy- 3 -<4-carboxy- 
-thoxypnenyl^H-a-benzopyran^one instead of 6,7-dihydroxy- L f 3 

«.etbyl P henyl)-4H-l-benzopyran-4-one 3 4 mn "W™" M3- 

v * 3 » 4 ~ Dlh ydro-7,8-diiBethoxv-3-a- 

carboxymethoxyphenyl)-2H-l-benzopyran ia obtained. 
The starting material i s prepared as follows: 
a) NaH is dissolved in drv cH..*-!.. i* 

sphere at 0« 7 « J dl " etl >ylfor»amide under nitrogen atmo- 

nef V * 8 " DlmethOXy - 3 - ( *- h ^^enyl)-4H-l-benzo P yran- 
4-ne fcp. J. I„ 8t . cheia> (Calcut P ™ 

dry diethylamide, i, add ed .1 1 t dissolved in 

acetic acid Th. , \ ^ ' 8 ° lutl ° n of 

acetic acid. The solution is heated at 70° f nr «; k a 

under vacuum to about one third /« , evaporated 

one third of its original volume. After 
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cooling, water i, addcd and . preclpltate 

and crystallized in Be thanol to glve 7,8-di B ethox y -3 4 a 

-ethoxyphenyl)-4H-l-be„zopyran-4-one. ° Xy ~ 

*™^UU As example 39, but uslng 7,8- B ethylenediox y -3-(4- 
carboxyphenyl)-4H-l-benzopy ran -4-one instead of 6 7 ail I 
B et„y lphe „y 1) - 4 „. 1 _ benzopyran _ 4 . one 3 ,4Xd ro ; 8 1 y " 3_(3 ~ 
3-(4- carb oxy ph e„y 1 )- 2 „. 1 _ ben20pyran 

The starting materials are prepared as follows: 
a) As example 8, but using 2-hydroxv-l a «.v i 

*»^,<> trihydroxybenzene and A-carbownK i 
in.tead of t -~th y l ph „ yl „ eto „ itrilc « ~"»»^l-c.t„„i lrll . 
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The Claims defining the invention are as follow: 
1- A compound of the formula I 



RC, 



\/>\ /\ 
K /\/\/\/'<\ 



wherein the group OR represents hydroxy; lower alkoxy which i. 
unsubstituted or substituted by hydroxy, lower a lkoxy, anino< louer 

alkylaBin °' dtJ ° W,r ^-i-o. carboxy or lower alkoxycarbonyl; or lower 
alkanoyloxy; one of the radicals R* and R" represents hydroxy, lower 
alkoxy, lower alkanoyloxy or lower alkyl and the other one is hydrogen- or 
the groups OR and R* together xom. a bivalent .cethyl-enedioxy radical 
which is unsubstituted or substituted by 1 or 2 substituent. selected fro* 
lower alkyl and phenyl, and R" is hydrogen; or the group, or and R- 
together for* a bivalent *ethylenedioxy radical which i. unsubstituted or 
substituted by 1 or 2 sub.tituent. sel. ced fro- lower alxyl and phenyl 
and R. is hydrogen, and the ring B is unsubstituted or substituted by /to 
5 substitutents selected from lower alxyl, phenyl-lower alxyl 
diphenyl-lower alxyl. phenyl, lower alxanoyloxy, halogen, a^ino, l over 
alkyWno. di-lower alkyla^no, phenyWno. lower alkanoyla-ino 
benzoyla.ino; lower alkylsulf onylaMino, phenylsulf onylamino; lower 
alxanoyl, benzoyl, .carboxy, lower alkoxycarbonyl, carbamoyl, M -low er 
alky carbamoyl, H. N -di-lower alKylc.rban.oyl. cyano, ureido, slower 

iZuTd'bT alkylBUlf0nyl? —*""°, yl , 1-r alkyl. which is 
«*. Uuted by hydroxy, lower alkoxy, ^ lo wer albino, di-iower 

y r; n °' hal ° 9en ' « alkoxycarbonyl; lower alkoxy which 

x. .ubsUtuted by hydroxy, lower alkoxy, ^ino, lower alky Wno/di- lower 
alky an.xno, halogen , carboxy or ^ , lto>y0; o ^ 

bivalent methylenedioxy ; 37 

or wherein the ring B is B o noaubstltuted by hydroxy , mefchoxy or 
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proved that R* is other than hydroxy, or ethoxy , if ^ group qr 

represents hydroxy, methoxy or ethoxy; or wherein the ring B i, 
disubstituted by methoxy and lower alkoxy, provided in ca 9 e of 
2.,4.-di J „ethoxy substitution that R' and R" are other than .nethoxy, if the 
group OR represents ethoxy; with the proviso that the ring B »ust be 
eubstituted, if R . is hydroxy and the group or represents hydroxy or 
ethoxy; it being possible for all phenyl groups ^ntioned -s such or in 
composed radicals to be unsubstituted or substituted by 1 to 5 

aubstituents selected from lower alkvl h 

r 3lky1 ' lower »lkoxy, halogen, hydroxy and 

nltro; or a salt thereof. 



2. A compound according to clai* ! of the formula ^ ^ 
OR represents hydroxy, lower alkoxy or lower alkanoyloxy; one of the 
radicals R » and R- represents hydroxy, lower alkoxy, lower alkanoyloxy or 
lower alkyl and the other one is hydrogen; or the groups OR and R' 
together fro* a bivalent .nethylenedioxy radical which is unsubstituted or 
substituted by 1 or 2 eubstituents selected f ronl lower alkyl a*d phenyl 
and R- is hydrogen; or the group or and „. together fonn & 
-thylenedioxy radical which is unsubstituted or substituted by ! or 2 
.ubstituents selected froo, lower alkyl and pnenyl , and R . ^ 
the ring B unsubstituted or .nono substituted by lower alkyl, lower 
alkanoyloxy, halogen, aaino, lower alkyWno, di-lower alkyla.ino 
pbenyWno, lower alkanoylamino. ben.oyla.nino; lower alxyl.ulfony^no, 
Phenylsulfonyla.nino; lower alkanoyl, benzoyl, c.rboxy, lower 
alkoxycarbonyl, carbamoyl, H-lower alkylcarba^yl , K,K.-di-lower 
alkylcarba.noyl, cyano, lower alkylsulfonyl; phenylsulf onyl; lower alkyl 
7 " 9Ub3tit -* d >» ^logen, carboxy or lower alkoxycarbonyl; iower 
a koxy whxch is substituted by carboxy or lower alkoxy carbonyl; or 
bivalent methylenedioxy ; 
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or wherein the ring B is conoaubstituted by hydroxy or -ethoxy 
provided that R . l8 other than hydroxy> ^ ethoxy> ^ 

group OR represent, hydroxy, n>ethoxy or ethoxy 

or vherei, the rlng B is dlsubstlt Jted by ..^^ ^ ^ 

of 2 ,4 -dimethoxy substitution that R* and R« are other than 
»ethoxy, if the group 0 R represents -ethoxy; 

with the proviso that the ring B must be substituted, if R» la 
hydroxy and the group OR represents hydroxy or ethoxy; or a 
pharmaceutical^ acceptable salt thereof. 



• • • • 



t • • * 



3. A co-pound according to clain, 1 of the formula I, vherein the 
group OR represent, hydroxy, lover alkoxy or lover alxanoyloxy; one 
o the radicals R' and R» represent, hydroxy, lover alkoxy. lover 
alxanoyloxy or lover alxyl and the other one i, hydrogen; or the 
groups OR and R' together for™ a bivalent „ethylenedioxy radical 
which i, unsubstituted or disubstituted by phenyl, and R» i 8 
hydrogen; or the group, 0R and R « together foro . blvalent 
enedioxy radical which is unsubstituted or Substituted by phenyl, 
and R is hydrogen; and the ring B is ^substituted or^tituted 
by lover alxyl. lover alxanoyloxy. halogen, amino, lover alkanoyl- 
amino, phenylsulf onylamlno ; carboxy. lover alkoxycarbonyl , car- 
bamoyl, lover alkylsulfonyl; lover alkyl vhich is substituted by 

alogen or carboxy; lover alkoxy vhich i. substituted by carboxy or 
lover alkoxycarbonyl; or bivalent methylenedioxy ; 

or vherein the ring B is monosub.tituted by hydroxy or .ethoxy 
Provided that R- i, other than hydrMy> ^ ^ ^ 

group OR represents hydroxy, mothoxy or ethoxy 

r;: 1 :" 6 / 1 " 8 B U by .ethoxy, pro vided in case 

of 2 ,4 -dimethoxy substitution that R* and R« are other than 
ethoxy. if the group OR represents methoxy; 

with the proviso that the ring B » U at be substituted, if R' l8 
hydroxy and the group OR represent, hydroxy or -ethoxy; 
or a pharmaceutical^ acceptable .alt thereof. 
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4. A compound according to claim 1 of the formula I, wherein the 
group OR represents hydroxy; lower lkoxy or lower alkanoyloxy; one 
of the radicals R' and R" represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one is hydrogen; or the 
groups OR and R' together form a bivalent methylenedioxy radical 
which is unaubstituted or disubstituted by phenyl, and R M is 
hydrogen; or the groups OR and R" together form a bivalent methyl- 
enedioxy radical which is unaubstituted or disubstituted by phenyl, 
and R' is hydrogen; and the ring B is unsubsti tuted or^tCbstituted 
by lower alkyl, lower alkanoyloxy, halogen, amino, lower alkylamino, 
di-lower alkylamino, or lower alkoxy which is substituted by carboxy 
or lower alkoxycarbonyl ; or ring B is 3, 4-dimethoxy-subs tituted ; 
with the proviso that the ring B must be substituted, if R* is 
hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutically acceptable salt thereof. 

5. A compound according to claim 1 being 3, 4-dihydro-6, 7-dihydroxy- 
3-(3,4-dimethoxyphenyl)-2H-l-benzopyran. 

6. A compound according to claim 1 being 3, 4-dihydro-7 t 8-dihydroxy- 
3-(3,4-dimethoxyphenyl)-2H-l-benzopyran. 

7. A compound according to claim 1 being 3, 4-dihydro-6 , 7-dihydroxy- 
3-(4-methylphenyl)-2H-l-benzopyran. 

8. A compound according to claim 1 being 3, 4-dihydro-6 , 7-diphenyl- 
methylenedioxy-3-(4-methoxyphenyl)-2H-l-benzopyran. 

9. A compound according to claim 1 being 3, 4-dihydro-6 , 7-diace toxy- 
3-(4-methoxyphenyl)-2H-l-benzopyran. 

10. A compound according to claim 1 being 3 , 4-dihydro-6 , 7-methylene- 
dioxy-3"(4-methoxyphenyl)-2H"l-benzo P yran. 

11. A compound according to claim 1 being 3 , 4-dihydro-7 , 8-dihydroxy-3- 
<4-methoxyphenyl)-2H-l-benzopyran. 
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12 A compound wording Co clalm , belng 3,4-di h ydro-7,8-diHydroxy- 

l 3 ; h yi:;:nT d ; cco : dln8 to ciain 1 bein * ^-^°-^*>s- 

■•thyl 3-(3,4-dimethoxyphenyl)-2H-l-be n2 opyran. 

14. A compound according tQ claln 1 bping 3 ,,- dlhydro _ 7 _ hyd 
-thyl-3-(4-chlo r ophenyl)-2H-,-benzo P yran. * 

15 A compound according to claim 1 being 3.4-dihydro-7H.vd,.xy-8 
"«»rl-3-(«-.th,lph.n y l)-2H-l-b.„„p y r.„. " 

16. A compound according to 1 ». , 

1 ft. x. , el " E 3 ' 4 ~ dlh y d ro-7,8-dihvdr OX v 

3-(4-hydroxy P henyl)-2H-l-ben 2 opy ra „. dihydroxy- 

17. A compound according to clalni j bel 4 _ dihv . , L 

.... , , ,. lnE dl »ydro-7-hy d roxv-8- 

methyl-3-(4-„ethoxy P henyl)-2H-l-be„ 2 opy ra n. 

18. A compound according to clalm 1 belng 3 , ... , < , 
dioxy-3-U-O »m,« ■ 8 * dlh y dr <>-6.7- B ethylene- 

»etnyl 3 (4-a«.inophenyl)-2H-l-ben 20 py ran . 

20. A compound according to cl alm j belnR 3 , ... ^ ^ 

^cetoxypnenyl^-ben^yran. ^ ^ ^^^acetoxy- 

21 A compound according to cl alffl 1 being 3, 4- dlhydro _ 6 , 7 _ dl _ 
a cetoxy-3-phenyl-2H-l-ben Z o P y ra „. 

^mZz;.;:;;::.!:,;: 1 - 1 ; 1 r- — 

y d i»ethoxyphenyl)-2H-l-ben2opyr a n. 

23. A compound according to cl.i. 1 bein. 3 A rf . h , „ 

(3-me t hyl P henyl)-2H-,-ben.opyra„. . 8-dihydroxy-3- 
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24. A compound according to claim 1 being 3 t 4-dihydro-7 , 8-dihyd- 
roxy-3-(3-carboxyphenyl)-2H-l-benzopyran. 

25. A compound according to claim 1 being 3 , 4-dihydro-7 , 8-dihydroxy- 
3-(4-aminophenyl)-2h*-l-benzopyran. 

26. A compound according to claim 1 being 3 , 4-dihydro-6 , 7-dihydroxy- 
3-(3-methylphenyl)-2H-l-benzopyran. 

27. A compound according to claim 1 being 3, 4-dihydro-6 , 7-dihydroxy- 
3-(4-f luorophenyl)-2H-I-ben2opyran. 

28. A compound according to claim 1 being 3, 4-dihydro-7 , 8-dihydroxy- 
3-phenyl-2H-l-benzopyran. 

29. A compound according to claim 1 being 3 ,4-dihydro-6 , 7-dihydroxy- 
3-(3,4-methylenedioxyphenyl)-2H-l-benzopyran. 

30. A compound according to claim 1 being 3,4-dihydro-6-n-hexyl-7- 
nydroxy-3-(4-methoxyphenyl)~2H-l-benzopyran. 

31. A compound according to claim 1 being 3, 4-dihydro-7 ,8-dihydroxy- 
3-(3-fluorophenyl)-2H»l-benzopyran. 

32. A compound according to claim 1 being 3, 4-dihydro-6 , 7-dihydroxy- 
3-(3-fluorophenyl)-2H-l-benzopyran. 

33. A compound according to claim 1 being 3,4-dihydro-7-hydroxy-8» 
methyl-3*(3 > 4-methylenedioxyphenyl)-2H-l-benzopyran. 

34. A compound according to claim 1 being 3,4-dihydro-7-hydroxy"8- 
methyl.3«(3-ethoxycarbonyl P henyl)-2H-l-benzopyran. 

35. A compound according to claim 1 being 3 > 4-dihydro-7-hydroxy-8- 
methyl-3-(3-trifluoromethylphenyl)-2H-l-benzopyran. 



36. A compound according to ela-in. i u ., 
J »ethylphenyl)-2H-l-ben Z opyrar,. 

37. A compound according »r. ^i j i . 

t , , alm 1 beln * 3 . 4 -dihydro-7-hydroxv-8 

n.ethyl-3-(4-chlorophenyl)-2H-l K> hydroxy 8- 

H.i^uyi; ^"-i-benzopyran. 

38. A compound according to claim 1 bein* 3 4 dih A < , 
3-'*--i«oph.„ y l,- 2H . 1 - b . 11Mpyran . " 8 ^ ^—.^y-rcy- 

39 A co opoud a dIng fco clalB , being 3 .4-d iny dro- 6 .7-di n ydroxy- 
3 <3-<=hlorophenyl)-2H-l-benz 0 py ran . * 

40. A compound according to claim l k < 

3-(3- trl f,, v , 8 3 ' 4 - dlh ydro-6,7-dihydroxy- 

(3 trifluor«ethylphe„yl)-2H-l-benzopy„„. 

41. A compound according to claim 1 being 3 4 _ dlll , , „ 
3-fWWfi , ueing J.^-dihydro-7,8-dihydroxv- 
3 (3 ^i£l«oro-ethylphe n yl)-2H-l-be„zopyr.o. 

42. A compound according to rl a< „ i ■ , 

3-f3 cm lng 3 - 4 - dlh y d ^-7.8-dihydroxv- 

3 (3-chlorophenyl)-2H-l-benzopyran. "y^roxy 

43. A compound according to cla-tm i k j 

3-(4 M v , 8 to claim 1 being 3.4-dihydro-7,8-dihydroxv- 

3 <*-«»orophenyl)-2H-l-bei«opyran. 

(4 •th 0 xyc.rbonyl^thylphe„ y i,- 2H .i. b . 11E<wrilIl . 

47- A compound according to claim 1 being 3 , t , 

3-<4-phenvl su lf. > 4-dihydro-6 , 7-dihydro.xy- 

P»>enyl sulfonylani . nophe 
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48. A compound according to claim 1 being 3,4-dihydro-6,7-dihydroxy- 
3-<3-etboxycarbonyl phenyl)-2H-l-benzopyran. 

49. A compound according to claim 1 being 3, 4-dihydro-6, 7-dibydroxy- 
3- ( 4-acetylaminophenyl ) -2H-l-ben2opyran . 

50. A pharmaceutical preparation containing a compound of formula I 
according to any one of claims l _ 49 , or . pharinaceuticaUy acceptable 

salt thereof, together with one or more pharmaceutical^ acceptable 
carriers . 

51. A method for the treatment or proplyaxis of a condition in an 
animal including a human, which comprises administering to said animal an 
effective amount of a compound according to any one of claims i to 49 
characterized in that said condition, is responsive to improved 
hemorheological parameters, inhibition of platelet aggregation and 
Phosphodiesterase, calcium antagonist activity, i„p roved peripheral 
oxygenation, inhibition of 5-lipoxygenase and/or 12-lipoxygenase or 
antioxy dative activity. 

52- The method according to claim 51 for the treatment or proplylaxis of 
a vascular disease. 

53. The method according to clai* 52 wberein 8ald disea3e . g 
intermittent claudication, atherosclerosis, thrombotic diseases, 
^cardial ischemia, myocardial infarct, coronary diseases, cerebral 
ischemia, cerebral infarct, diabetic micronangiop.thy, arterial ulcer, 

o~; ~- ~ B - chronic — — — 

tory disease, hyperseneitization, asthma, or akin disease 
including psoriasis. 
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A process for the .nanuf acture of . coopound o£ th<j 
according to any one of claima 1 — 49 ' " f ° rD,Ula 1 

•I " d uc ing a co«po Und o£ the 



\ ^ \ / \ 
• • » 

1 n : I 

x, Az 1 b n 



(ii) 
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wherein the group CX1X2 represents a carbonyl group and the dotted 
line represents a bond or no bond, or wherein CXiXz represents a 
hydroxymethylene group and the dotted line represents no bond, and 
OR, R' , R" and ring B are as defined under formula I or represent 
radicals which are convertible to the groups OR, R 1 , R" and/or 
ring B as defined under formula I by reduction, optionally with 
simultaneous reduction occurring within the groups OR, R' , R" and/or 
ring B, or 

b) reducing a compound of the formula III 



r 



R0 \ /n /°\ 



I II I (III), 

t B H 

V" 

wherein OR, R' , R" and ring B are as defined under formula I or 
represent radicals which are convertible to the groups OR, R' , R H 
and/or ring B as defined under formula I by reduction, optionally 
with simultaneous reduction occurring within the groups OR, R* , R" 
and/or ring B, or 

c) reducing a compound of the formula IV 



r 



© e 

ro n A A 

I 11 i (iv), 

• • 

I B tt 

V 

wherein OR, R 1 , R M and ring B are as defined under formula I or 

represent radicals which are convertible to the groups OR, R' , R" 

0 

and/or ring B as defined under formula I by reduction, and X is an 
anion, optionally with simultaneous reduction occurring within the 
groups OR, R* , R* # and/or ring B, or 
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d) reducing. a compound of the formula V 

r 

R0 \ /\ A / NR,R2 
i u ; 



(V), 



I B II 



wherein the group NR]R 2 represents a tertiary amino group and OR, 
R* . R" and ring B are as defined under formula I or represent 
radical, which are convertible to the groups OR, R' , R» and/or 
ring B as defined under formula I by reduction, optionally with 
.imultaneou, reduction occurring within the group, OR, R', R« an d/or 
ring B; 

and/or, if desired, converting a resulting compound of formula I 
into another compound of for-ula I. a „d/ or converting a resulting 
salt into the free compound or into another salt, and/or converting 
a resulting free compound of the formula I having salt-forming 
properties into a salt, and/or separating a resulting mixture of 
stereoisomers or optical isomers, such as a diastereoisomeric 
mixture, into the individual stereoisomer,, optical isomer, or 
enantiomeric mixture., respectively, and/or splitting enantiomeric 
mixtures, such as a racemate, into the optical isomer.. 

56. A compound whenever prepared by the method according to claim 55. 

57. A compound of formula I as shown in claim 1, said compound 
substantially as herein described with reference to any one of the 
Examples. 

58. A method for the preparation of a novel compound of the 
formula I as shown in claijn 1. said method substantially as 
herein described with reference to any one of the Examples. 
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A compound prepared by the process claimed in claim 58. 



DATED this 8th day of October, 1990. 
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